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Preface

Welcome to the exciting world of software defined radio. The FLEX-5000 E software defined transceiver
is the culmination of many years of experience gained with FlexRadio's ground breaking SDR-1000 E
transce iver. The experience gained and lessons learned have resulted in an SDR platform that is truly
state of the art, offering unsurpassed Amateur Radio performance. And unlike most other transceivers,

which once acquired, rarely if ever change, the FLEX-5000 will continue to (rapidly) evolve, offering
future capabilities currently only dreamed of.

Although the rapid development of the FLEX -5000 can be exhilarating, it can also be somewhat
daunting. When first confronted with an FLEX-5000 and its PowerSDR E oper ating software, the sheer
number of connections, controls, and settings can seem mind boggling even to the most seasoned
Ham radio operator. This operating manual attempts to both guide a user step by step through the
setup process (both hardware and softw are) and to act as a reference once the radio has been set up.
Additionally, the PowerSDR software will install with default settings that, in most cases, will require
little adjustment.  Any adjustments that you make are automatically saved and can be impo rted into an
updated version of the software.

Due to the nature of the FLEX-5000, the largest part of this operating manual, by far, will refer to
software. The operating manual has numerous screenshots of windows and forms to detail the various
steps. Although the manual describes the latest official release of the PowerSDR software, you may
occasionally notice an earlier version identified in the title bar of a screenshot.

Ke9ns.com/flexpage.html for support answers
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Using This Manual in its PDF Form

If you are viewing this manual on your computer screen, you can use a combination of built -in features
of Adobe ® Reader ®* as well as the many cross -references and hyperlinks within the text:

¢

To find a word within the manual, type ctrl + F on your keyboard (or in the menu click Edit -
Find ), enter the desired word in the text boxthat opens and click Next .

To jump to a chapter or section in the manual, click on the corresponding Bookmark, shown to
the left of this page. (If not shown, click on the vertical tab labeled Bookmarks ). To make
them as useful as possible, we have made the bookmarks very detailed.

Click onthe A Pr e vV b @ artbw to go back to a previously viewed page. (Alternatively, in the
menu, click View 7 Goto 1 Previous View , or on your keyboard type Alt + Left Arrow ).

o Similarly click onthe A Ne ¥ 1 e wartow to go forward to a subsequently viewed page.
(Alternatively, in the menu, click View i Goto i Next View , or on your keyboard type
Alt + Right Arrow ).

Within the text there are many cross -references. Although not obvious, these are all hyperlinks
within the manual. Click on the referenced Table n, Figure n, above , below or page n (bold
indicates the hyperlink) and you will immediately jump to the referenced Table/Figure/page of
the manual.
0 Toreturn to where you came from, use the i P viaus Vi e arow.

Within the text there are also external hyperlinks, shown in blue and underlined. Click on these
to open your browser and view the referenced website page. Many of these relate to articles in
our expansive Knowledge Center.

o If the hyperlink has been previously clicked, it will be shown in magenta instead of blue.

[The rest of this page has been left blank intentionally]

! Adobe and Reader are registered trademarks of Adobe Systems, Inc.
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Reference to Software Controls

In this manual many types of software controls will be referred to. The myriad of various bells and
whistles can sometimes be a bit overwhelming. Figure 1 below is a key that will help to introduce the
basic controls for those less familiar with windows software.

FOCUS: Wh e nFodus 0 is mentioned in this manual or PowerSDR, it refers to moving your mouse

over the form window you wish to fFoc usadiveanmneaoftielfornt ki ng s o
windo w (like the Title bar area). PowerSDR Setup ->General ->Hardware Config ->Auto Focus

PowerSDR i s an option to automatically p FdcusamsignplyPwheretieSDR wi n
mouse is moved over any PowerSDR window including the main Console itself.

Title Bar

Menu

Label Drop Down Box | ‘
Color Button v

Slider

IText Box

Up/Down Iu 5:

" Radio Button

Figure 1: Control Key
The Form refers to the entire window with the Title Bar showing the Form Name.
The Menu is just under the Title Bar. Menu controls generally open other forms.
Labels are callouts usually for other controls.
Buttons can trigger events or act like an On/Off switch.
Text Boxes allowtext tobeentered or displayed.

Radio Buttons allow the user to choose between several options.

O 0 0 0 0 0 0

Drop Down Boxes (also called Combo Boxes) enable the ability to offer many options without
taking up as much window space as a Radio Button.

Sliders allow easy modification of a numerical value.

Color Buttons are used as color selectors. You can pick a generic color (yellow or green) or
even make your own using the drop down menu.

¢ Up/Down  controls are similar to a Text Box, but are limited to numeric input. They also have
arrows for simple increment/decrement  behavior.
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Chapter

Hardware Installation

Contentsof the Carton

Inside the carton you should find the following items:

Table1: Contentsof Cartonfor eachFLE X-5000Model
FLEX-5000 Model

Iltem A C
FLEX-5000 Transceiver 5000A 5000C

6-pin to 6-pin FireWire® cable (6 feet)"

Unterminated 12 AWG power cable (4 feet)

T-20 Torx driver

Quick Start Guide

CD ROM/USB Flash Drive with Owner's manual, Installation & Configuration
Guide, Quick Start Guide, PowerSDR 2.0 or later, FLEX 5000 FireWire Driver
Wireless keyboard and mouse

2 AA and 2 AAA batteries (for keyboard and mouse)

Keyboard installation CD

Keyboard Instructions

Microsoft® Windows®? XP Professional CD

Acronis®® True Image License

(Other items may be included that are not listed above)

The FLEX-5000 power cable is unterminated on one end so that you can adapt it to various DC power
connectors, such as Anderson Power Poles, Banana plugs, screw termina Is or spade lugs. Connect the 2
red wires to the positive terminal and the 2 black wires to the negative terminal of your power supply *.

! For the FLEX-5000A, you may need to acquirea 4-pinto 6-pincable if using a lapto p. FireWire and the FireWire logo are
registered trademarks of Apple, Inc.

2 Microsoft, Windows, Windows XP, Windows Vista and Windows 7 are registered trademarks of Microsoft Corporation
3 Acronis is a registered trademark of Acronis, Inc.

4 Older radios may have only 1 red and 1 black wire, which are connected to the + and T terminals respectively.
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HARDWARE INSTALLATION CHAPTER 1

Note 1: Do not apply power to the FLEX-5000 until you are instructed to do
S0.
Note 2: Retain the FLEX-5000 packaging for future use. This packaging was

specially designed for the radio to prevent damage which may occur
during shipping. If you ever need to ship your FLEX-5000 anywhere,
especial ly back to FlexRadio Systems, this is the preferred packaging
to use.

Location Considerations

To facilitate integrating your FLEX-5000 into your shack you may want to consider the following:

¢ Place the FLEX -5000A in close proximity to your computer . It is best to use the shortest
FireWire cable possible to connect to your computer to minimize data errors and limit possible
RFI getting into the computer. High quality, quad -shielded FireWire cables up to 10m in length
have been used successfully with the FLEX-5000.

¢ Ensure convenient access to the back panel. The FLEX-5000 back panel is where most of your
connections will be made. Having easy access to the back panel without moving the transceiver
is optimal while getting started.

¢ Avoid placing the FLEX-5000 in direct sunlight . Placing the transceiver in direct sunlight will
increase the ambient temperature inside the chassis (especially while transmitting) and make
the high volume cooling f a njébsmore difficult.

¢ Heed air flow requirements . Air is drawn in through the bottom air vent in the front of the FLEX-
5000 and is exhausted through the top vent in the rear for optimal cooling. Do not block either
the front intake or the rear exhaust vent since this will reduce the cooling efficiency.

¢ Avoid contact with liguids . Although this is usually not a problem unless you are operating
maritime mobile, accidental spills of liquids in the shack on the FLEX -5000 could result in
voiding the warranty. Placing the FLEX-5000 away from food and drinks is highly recommended.

Radio RelatedConnections

To facilitate integrating the FLEX -5000 into your station, it is worth takinga moment to study the
radio's front and back panels. The many antenna and audio connections are not immediately intuitive.

This is a direct consequence of the FLEX-5000's versatility in accommodating many configurations,

including receive -only antennas, external signal enhancing equipment and transverters, all of which can
be assigned on a per band basis, without requiring complex external switching arrangements.

[The rest of this page has been left blank intentionally]
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HARDWARE INSTALLATION

CHAPTER

We will first discuss the front panel and then the back panel radio related connections ®. The computer

related

connections for the FLEX-5000C only are described on page 13).

Hint: You can also visit  the interactive virtual tour on our website of the
FLEX-5000A front panel and back panel respectively (on our website
select Products and then Interactive Virtual Tours), where you can
hover over a connector with your mouse to pop up its description.

Front Panel

-
900000080900000000000800800000000000000 |
50000900098880000000800000000000080000008

<..£kahdb5‘snus

e

Figure 2: FLEX-5000A(top) and FLEX-5000C(bottom)Front Panel

[The rest of this page has been left blank intentiona lly]

! |dentifiers

refer to the same controls and connectors on the FLEX-5000A and C models.
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HARDWARE INSTALLATION CHAPTER 1

(1) LED PushButton PowerSwitch

The FLEX-5000 uses a delayed start push button to power up the radio.
¢ Toturn on the radio, push the button in fully and relea se. After a few seconds you will hear the
power relay click and see the LED illuminate to indicate that the radio is powered up.
To turn off the radio, again push the button fully and release.

For the FLEX-5000C the power switch turns on both the radio and the computer, but only
turns off the radio. To shut down the computer, click Start (bottom left of screen) and select
Turn Off Computer.

Note 1: Make sure the FLEX-5000 is turned on and then wait 10-15 seconds
before starting PowerSDR. Otherwise, PowerSDR will indicate a
communication error and offer the option to run in Demo mode. Click
No to close PowerSDR, turn on the FLEX -5000 and restart PowerSDR.

Note 2: Make sure PowerSDR is shut -down before turning off the radio.
Otherwise, close PowerSDR and power cycle the FLEX-5000 (turn on,
off and on again) and restart PowerSDR.

(2) Headphonelack

Accepts headphones with standard 1 / 4stereo (TRS) plug. Recommended ratings for headphones are
40 mW into 16 Ohm load (typ) with a 1% THD+N. Higher impedance headphones will also work.

Note: Lower impedance headphones and headphones using a mono plug
can result in popping audio as soon as PowerSDR is started.

(3) Microphone Connector

The 8-pin microphone connector offers the ability to connect a microphone and to key the radio via a
PTT line. The pin-out is shown in Table 2 below *. To engage PTT, pin 6 must be grounded to pin 5
(Shield Ground) and not to pin 7, which is the microphone ground.

Table2: Microphone ConnectorPin-Out

Pin # | Signal | Diagram
1 Not Connected
+5 VDC (max 65 mA)
Not Connected
Not Connected
Chassis GND (Shield)
PTT (+)
Mic (i)
Mic (+)

(N[O [WIN

* The pin-out is similar to that normally found on Yaesu radios
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HARDWARE INSTALLATION CHAPTER 1

Note: The FLEX-5000 has a 20 dB microphone preamp built in. If you do not
require this additional gain, you may want to try using either the
unbalanced Line-In (13) or Balanced Line Input (14) jack on the back
panel (see pages 6 and 10).

We recommend use of the Heil microphones, especially the PR series; however, the HM-10 and Goldline
microphones will also work well with the FLEX-5000 *.

(4) Internal Speakel(FLEX-5000COnly)

The FLEX-5000C does not require extern al, powered speakers as it comes with an internal speaker.
However, you will need to use external powered speakers to take advantage of spatial diversity (such
as binaural audio or spatially positioning multiple audio channels).

[The rest of this page has been left blank intentionally]

! These microphones may not sufficiently drive the rear audio inputs (13) and/or (14) (see page 10) without an external
preamp.
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HARDWARE INSTALLATION CHAPTER 1

Back Panel

@
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Figure 3: FLEX-5000A(top) and FLEX-5000C(bottom)Back Panel

Note: The right half of the FLEX-5000C back panel is identical to the back
panel of the FLEX-5000A; the left half has all the conne ctions for the
built in computer.

The FLEX-5000 has the ability to connect up to three different antennas to the receiver and or
transmitter and up to two additional receive only antennas. All of these are assignable on a per band
basis. The antenna connections are as follows:

[The rest of this page has been left blank intentionally]
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HARDWARE INSTALLATION CHAPTER 1

(1) Primary AntennaPorts(ANT1,ANT2 & ANT3)

Three SO239 antenna ports that can be software selected on a per band basis and assigned as either
receive, transmit or both.

(2)-(3) ReceiveOnly AntennaPorts(RX1 IN & RX2IN)

Up to two additional receive only antennas can be connected, each of which is separately selectable on
a per band basis.

¢ RX1 IN is the receive only antenna port for the first receiver.

¢ RX2 IN can beused to connect a receive only antenna to the optional second receiver.
(2) External RX1OUT to RX1IN Receivd.oop

With PowerSDR a dedicated receive path can be selected by band so that all of the receive si gnals input
to either ANT1, ANT2 or ANT3 are output to the RX1 OUT port and input back into the RX1 IN port.
This enables the insertion of external signal enhancing devices such as preamps, filters and
preselectors, without requiring complicated switching mechanisms to avoid transmitting through them.

(4)-(5) DedicatedTransverterConnections

The FLEX-5000 has been designed to support transverters through both a 28 MHz and/or 144 MHz IF
interface.

¢ XVTX/COM outputs a 28 MHz IF signal, adjustable up to +5 dBm to drive external
transverters

¢ XVRX accepts a 28 MHz IF signal from external transverters. If your transverter does not have
a separate IF output, then only use XVTX/COM

¢ 144 MHz is the output of the optional, internal transverter.
(6) 13.8VDC PowerSocket

The FLEX-5000A requires a stable 13.8 VDC power source rated for at least 20 A and 25 A peak for
proper operation; the FLEX-5000C for at least 25 A and 30 A peak. Supplied with your radio was an
unterminated 4 -pin keyed Molex type power connector and cable set. Terminate this cable in the
appropriate connector (if needed) for your DC power source such as Anderson PowerPoles®, banana
plugs, spade or ring lugs, or tinned ends for screw terminals. Connect the 2 red wires to the positive
terminal and the 2 black wires to the negative terminal of your power supply ! The Molex type
connector is inserted into the white Molex receptacle labeled -13.8 VDC+.

[The rest of this page has been left blank intentionally]

* Older radio s may have only 1 red and 1 black wire, which are connected to the + and i terminals respectively.
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(7) Dual IEEE 1394FireWire Jacks

The FLEX-5000 has two 400 Mb/s 6-pin IEEE 1394 FireWire jacks. These are 1394a connections not the
1394b (FireWire 800) type which run at 800 Mb/s. Connect the ferrite core end of the supplied 6-pin
FireWire cable to either of these two jacks and connect the other end to

¢ FLEX-5000A: your c o mp ut EreWirs jack (the host controller).

¢ FLEX-5000C:

the computer jack marked fi F iWi e & drigure 3 on page 6.

The second FireWire jack (7) can be used to fi d a icshya ionextend the FireWire bus so that additional
IEEE 1394 FireWire devices may be connected.

WARNING! DO NOT FORCE THE FIREWIRE CONNECTOR IN UPSIDE

DOWN. DOING SO WILL DESTROY THE RADIO'S FIREWIRE
PORT.

CAUTION 1: Do not connect the second FireWire jack to a second PC. Only one PC
can be connected to the FLEX-5000.

CAUTION 2: Do not remove the ferrite cores as they are required for CE
compliance and to minimize RFI at this ingress point.

Note 1: Even though the 1394b standard is supposedly downward compatible
(9-pin to 6- or 4-pin cables are used), you should preferably only use
1394a host adapters to connect to the FLEX -5000. More information
canbe foundat ke9ns.com/flexpage.html under FireWire

Note 2: The FLEX-5000 FireWire controller does not supply voltage, so if you

are connecting a device fi d o wsnt r e d@hatonormally receives power
from the FireWire cable you must supply external power to use that
device.

[The rest of this page has been left blank intentionally]
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(8) StraightKey orPaddlegKEY)

For CW operation, the 1 0 TRS KEY jack will accept a TRS plug for operating a keyer with paddles or a
TRS/TS plug for a straight key. The pin-out is shown in Table 3 below .

Table3: Key JackPin-Out

Keyer Straight
Connector Signal Key
Tip Dot Key
Ring Dash N/C
Sleeve Common | Common
Note: Alternatively, you may prefer to connect your paddles to a serial port

on your PCusing the pin-out shown in Table 4.

Table4: PC Serial Port Pin-Out

SEEL
Port Pin* Keyer Signal
4 (DTR) Common
6 (DSR) Dot
8 (CTS) Dash

* Assumes a 9-Pin connector
(9) External KeyingLines (AMP RLY TX1, TX2 & TX3)

These three independent keying lines can be used to key external devices such as linear power

amplifiers or transverters. One or more of the keyin g lines can be used at any one time, can be given a
delay and can be assigned on a per band basis on the Antenna Form (see page 120). For example, you
may have an HF amplifier that covers 160-10 meters and another amplifier  for 6 meters. You can
assign TX1 to bands 160 -10 meters to key the HF amplifier and TX3 to 6 meters to key that amplifier
when you select the 6 meter band.

These keying lines each use an open collector Darlington transistor switch that is rated at 400 mA,
50 VDC maximum. To ensure that your amplifier keying circuit does not damage the Darlington

transistor switch, it is safest (even for modern amplifiers) to insert the circuit shown in Figure 4 below
between each of TX1, 2 and/or 3 and your amplifier(s).

A
K1 )

o 3L 34 i0
K | £ 25| Te fmp Key
Lo | KL
o -~
e A

ToTX13 |[9cf

JP1

2V

01

Figure 4: ProtectivePTT Circuit BetweenT X1-3 and Amplifier
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(10) External FrequencyReferencdnput

Accepts input from an optional 10 MHz, 0 to +10 dBm reference source, such as a GPS discipli ned or
high precision clock source. This enables greater frequency stability for those operators requiring such,
e.g. for VHF+ operators operating in the GHz range.

(11) PoweredSpeaker/LineOut Jack

This standard 1 / 8T&S jack provides line-level (-10 dBV, 600 Ohms) receive - not computer - audio *.
For the FLEX -5000A (and if desired for the FLEX -5000C) connect this jack to an external audio
amplifier, to computer -type powered speakers or any other external equipment that accepts line -level
audio input. This jack provides two -channel (stereo) audio to enable binaural audio, MultiRX E (single
receiver) or dual receive (with optional second receiver installed). The audio level can be set on the
FLEX-5000 Mixer Form (see page 118).

You will find it best to buy a good PC powered speaker system with a sub -woofer and its own
volume adjustment.

(12) FlexwireE Peripheralinterface Bus

FlexWire is an intelligent, high speed, bi-directional communications interface that allows PowerSDR to
communicate with a host of peripheral devices such as antenna tuners, rotor controllers, band

switchers, etc. A family of FlexWire peripherals will be forthcoming from FlexRadio Systems. This is not
another ACATO por try,standandtbidigectional cochmumications bus based on the | ’c
(pronounced fi Isquared C 0 protocol along with AF I/O lines. See last page for I2C details.

Table5: FlexWire ConnectorPin-Out

Pin # Signal \ Diagram
1 Ground
Line In
(Blocked Pin)
Interrupt (/INT 1)
Ground
I2C Clock (SCL)
I2C Data (SDA)
+13.8V, 1 A max
Line Out (in parallel J|
with RCA Line Out)

(” FLEXWIRE 1/O

© [ ONOoO|O|R~WN

Table 5 above Shows the FlexWire connector pin-out. Complete specifications and the programming
interface will be published to allow home brew and third -party add-on products.

CAUTION: Do NOT attempt to connect a PC serial port to the FlexWire connector
(pin 3 has been blocked to stop this). Doing so may void your
warranty and severely damage your FLEX-5000.

! The FLEX-5000C also has a built -in speaker
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(13) Line-Out andLine-In Audio Jacks

Consumer level (-10 dBV) audio connections. Audio levels can be set on the FLEX-5000 Mixer Form
(see page 118).

¢ Line -Out can drive external sound card-based applications if VAC is not, or cannot be used. It
can also provide audio for external audio equipment such as recorders and audio spectrum
analyzers. Line Out impedance equals 600 Ohms.

¢ Line -In allows the connection of external audio equipment, VAC or an external sound card,
e.g. to play back prerecorded audio over the air. Line In impedance equals 5 kOhms.

(14) BalancedLine Input

1/ 4T&S jack to connect to audio processing equipment supplying balanced audio (+4 dBe max), such
as a microphone preamplifier or (chain of) equalizers, compressor/limiters, aural exciters and other
effects processors. This jack can be used instead of the Microphone connector on the front panel.

However, unlike the front panel Microphone connector, there is no 20 dB preamp in line. The Pin-Out is
shown in Table 6 below . Balanced Line Input input impedance is >50 kOhms.

Table6: Pin-Out of BalancedLine-In Connector

Contact Description ‘ Connector

Positive phase for balanced

Tip mono signals or mic (+)

Negative phase for balanced

Ring mono signals or mic (-)

Sleeve Ground or shield connection

[The rest of this page has been left blank intentionally]
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Connectingto a BalancedXLR Connector

The most common way to use the balanced line-in connector is when using a balanced microphone,
usually having a male XLR connector (see Table 7 below ).

Table7: XLR Male and FemaleConnector Pirout

Contact ‘ Description ‘ Connector

Pin 1 Ground or shield connection

Positive phase for balanced

Pin 2 mono signals or mic (+)

Negative phase for balanced

Pin 3 ; i
mono signals or mic (-)

To interface this type of microphone to the FLEX-5000 a balanced XLR (female) to balanced 1 0TRS
(male) cable is necessary, which should be wired as shown in Figure 5a. You can also connect audio
processing equipment using a similar cable. If you have a ground loop or a lack of proper grounding

(indicated by hum or buzz in your output), adding a simple filter to the shield may resolve the problem
(see Figure 5b). The filter consists of typically a 100 Ohm resister to atten uate small DC currents,

decoupled for RF by typically a 4pF i 10nF capacitor.

Female XLR
(Solder End)

Pin 1= Green / Tip = Red
Pin 2 = Red " | 2 Conductor Shielded Cable | Ring = Black
Pin 3 = Black P InN Sleave = Green

a. Connecting BalancedXLR Microphoneto BalancedTRSPlug

Female XLR
(Solder End)

Pin 1 = Green / Tip = Red
Pin 2 = Red o | 2 Conductor Shielded Cable | Ring = Black
Pin 3 = Black ° Sleave = Green

b. ConnectingXLR Audio Processingequipmentto BalancedTRSPlug i Eliminating Ground Loop

Figure 5: Wiring Diagramsto Connect BetweeBalancedTRSand XLR Connectors
(15) PTT Jack

Connect to external hardware devices such as foot pedals or hand switches to key the rig. The
transmitter will be engaged when the center conductor is grounded.
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(16) RF Ground Terminal

Connect to the single point ground system in your shack. Alternatively, if you have no single point
grounding system, ground the FLEX-5000 to the metal chassis of your computer with a low impedance
ground strap, such as a 1 doraid or copper strip (the screws that hold the computer power supply in
place make an excellent grounding point).

FLEX -5000CComputer Connectionsand Initialization

This section is relevant for the FLEX-5000C only. If you have a FLEX-5000A, this section is not relevant
and you may skip to the next section.

Computer Connections
WirelessKeyboardand Mouse

¢ Insert (2) AAA batteries into the battery compartment in the bottom of the wireless compu ter
keyboard. Additional instructions may be found on the label underneath the keyboard.

¢ Insert (2) AA batteries into the wireless mouse. The battery door covers the lower half of the
mouse and may be removed by a pressing/sliding motion on top of the product logo. With the
mouse in the operating position, the battery cover slides away from the buttons/scroll  wheel
and toward you as you remove it.

¢ Plug the USB connector of the wireless receiver into one of 4 USB ports, indicated as USB in
Figure 3 on page 6. (The green and purple 6-pin MiniDIN PS/2-style connectors on the wireless
interface are not used if a USB connection is made.)

¢ If connecting additional USB devices, any USB jack will work with any USB device.

FireWire Cable

Connect the supplied FireWire cable between the Computer FireWire jack (FireWire in Figure 3) and
one of the two radio's FireWire jacks (7) as described on page 8. Make sure the ferrites are closest to
the radio's FireWire jacks (7) . Do not remove these ferrites since they are required for CE compliance
and to minimize RFI.

Monitor or LCD Display

Connect a monitor or LCD display to the VGA connector.

Note: Even though the system supports digital video through the two
additional DVI connectors, it is necessary to use the VGA connector
to initialize the computer. Either DVI or VGA connector(s) may be
used after initialization
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Computer Speakers

If desired, connect external computer speakers to the green jack marked Speaker in Figure 3. These
are used to output audio from the operating system and any programs you may use.

Note: Do not confuse these with the internal speaker or external speakers
you may have connected to the Powered Speakers jack (1 1) , which
are strictly used for receive audio by the FLEX-5000.

NetworkConnection

WARNING! Install an anti -virus protection application  before connecting
to networks or the Internet. FlexRadio is not responsible  for
problems caused by virus, spyware or other malware
expos ure.

Using one of the three Ethernet network jacks (marked Network in Figure 3 on page 6), you may
connect your FLEX-5000C computer to your local area network or to your Internet modem. To make
the connect ion, use a standard CAT5 network cable. The Network jacks support ~ 10/100/1000  Ethernet.
Computer Initialization

Before proceeding, write down the Product Key (see Figure 3 on page 6) from the label on the rear of
the radio. This Microsoft Product Key appears in 5 groups with 5 letters/numbers in each group. You
will enter these during the setup process.

Powerup and ConnectKeyboardand Mouse

Position the radio, display, keyboard, mouse and wir eless keyboard controller in their operating
positions

1. Turn the mouse and keyboard upside down for easy access to the connect buttons.
2. Tumn on your display/monitor/LCD  panel and select D-sub or analog source if applicable
3. Turn on your 13.8 VDC power supply.

4. Turn on the FLEX-5000C using the power button on the front panel (press momentarily). A
delay of a few seconds until seeing the LED light is normal (see page 3).

The power button LED should illuminate, the fans should start inside and the light on the
wireless keyboard controller should illuminate. If not, cut the 13.8 VDC power and recheck
your connections.

5. Press and release the connect button on the wireless keyboard controller and press and
release the connect butt on on the bottom of the keyboard. Wait at least 20 seconds before the
next step.
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6. Press and release the connect button on the wireless keyboard controller again and press and
release the connect button on the bottom of the mouse.

7. Move the mouse and check for pointer motion on the display.

Note: The mouse and keyboard reference sheet provides additional details.

At this point you should see the Microsoft opening screen (and hear sound if you added computer
speakers). If you are unable to spend about 5 minutes completing the next section, you may turn off
the system by turnin g off the power supply. It will not be possible to stop the computer by using the
front panel button.

Setupand Configurethe Computer

The operating system is preinstalled but in afi s e a |sktd. 0lt is not usable until you accept the End
User Licensing Agreement contained in the operating system. FlexRadio is not in control of this process
since the software use agreement is between you, the end user, and Microsoft.

Note: The following steps summarize much of the more detailed information
in your Start Here operating system booklet from Microsoft. That
booklet is packed in the box with your new radio. Please refer to that
booklet for additional information if needed during the setup process.

The screens you will see during the setup process and the suggested actions are:
1. Welcome to Microsoft Windows: click Next .
2. End User License Agreement: if you agree, click Yes to accept, then click Next.

3. Is this a genuine copy of Microsoft Windows?/Product Key Entry: enter the Product Key you
copied from the back panel label, then click Ne xt.

4. What's your computer's name?: accept the default name or enter a name of your choosing,
click Next.

5. What's your Administrator Password?: enter a password if desired (recommended if on a
network), click  Next.

6. Is this computer in a Domain?: for almost all users - click next . Users in a large network with
a domain controller  should get specific instructions from the network administrator.

7. Checking your Internet Connectivity: results will depend on whether a network cable is
connected:

o |If an Internet connection is found, several screens will follow to set up your Internet
connection.
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o If the search times out, you will see i A internet connection could not be c h o s eCligk.
Next.

0 To skip the search, click Skip and go directly to the next screen.
8. Ready to Activate Windows?:
o If connected to the Internet, you may activate by clicking Yes and then Next .
o If you will activate Windows later or by phone click No and then Next.
9. Thank you: click Finish .
SetYour Time Zoneandthe SystenDate/Time
To set your computer time zone and the correct date/time:
1. Double -click the clock in the lower right corner of the desktop view.
2. Click the Time Zone tab at the top.
0 Select your time zone from the list (above the map).
o0 Click Apply .
1. Click the Date & Time tab at the top
0 Set your date by clicking on the calendar
0 Set your time by entering where shown then click apply

You are now ready to operate your FLEX-5000C. Please skip to chapter 2 on page 43 to learn how to
setup PowerSDR.

RefaenceDocuments

Your reference documents are accessible from the startup menu and by double -clicking the FlexRadio
Documentation folder shortcut shown on your desktop. Most reference documents are in Adobe PDF
format and are read by using the PDF Reader application. You must install the PDF reader before
attempting to open any PDF document . Your Owners Manual is also in PDF format. The PDF reader
may be downloaded from the Adobe web site and is free software. Please see adobe.com

Installer Library

Drivers and documentation for your computer system board as well as software, firmware and drivers
used by FlexRadio are stored in your Installer Library . These items are preinstalled and are provided as
backup copies in the event you need to remove/reinstall any of them. The folder is located at the root
level of the C: drive. There is also a menu entry under All Programs .
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Hard Drive RestoreProcess

The computer within your radio  has a hidden restore partition on the hard dr ive called the Secure
Zone ®%. It contains a complete copy of the originally shipped factory software. In the event you have a
virus infection, major problem with the operating system, accidental folder deletion or other major
disturbance, it is possible to completely reinstall the operating system, application programs, FlexRadio

programs and tools from this restore partition.

CAUTION: Any files you added or modified along with all new software and data
will be erased and replaced with only the files FlexRadio installed at
time of manufacture. This means the loss of all logs, email, photos,
new programs and your PowerSDR memory file (called
PowerSDR.mdb in the PowerSDR vn.n.n folder). These files may be
preserved by copying them to a USB memory key or even e-mailing
them .

The restore software is included in the purchase price of your radio. A serial number for your copy of
this software is listed on a separate page packed with your system. You also have the opportunity (but
not the obligation) to upgrade this software and use additional features by contacting the software
vendor (Acronis) directly. Your Secure Zone will restore the original configuration additional times if
future errors occur. It is not necessary to register or upgrade the Acronis software to use the restore
process again in the future. If the hard drive fails, the secure zone and restore image could be lost. In
this case, contact FlexRadio for instructions.

When your computer first starts, a brief screen image will display the Acronis logo. By quickly pressing
the <F10> key, the Recovery Manager ® will appear. You may have to press this key several time s
starting after you power up your radio since some monitors might not show any image before this
screen has disappeared. The Recovery Manager screen will offer three choices. You may elect to restore
your system, shut it down, or continue to start Windows normally. If you click the Restore option and
click yes on the warning notice, the restore process will begin. It is normal for 1-2 minutes to elapse as
the program loads. After that, information screens will describe each step. Restarting your system at
the end of the process will return you to the same software experience as new, out-of-the-box. The
entire restore process should take less than ten minutes.

Specificationsand Architecture

Specifications are subject to change without notice or obligation, and specifications are guaranteed only
within the amateur radio bands.

FLEX-5000Aand FLEX -5000CTransceiver Specifications

Table 8 on page 18 displays an overview of the specifications for the FLEX-5000A and the FLEX-5000C
transceiver.

! Secure Zone and Recovery Manager are registered trademarks of Acronis, Inc.
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General

Receiver Frequency Range

TION CHAPTER

Table8: Overviewof FLEX-5000ASpecifications

10 kHz 1 65 MHz (operating T requires external, customer provided filters below
1.8 MHz to eliminate images); 160 m i 6 m (specified Amateur bands only)

1

Transmitter Frequency Range

160 m1 6 m (specified Amateur bands only)

Frequency Stability

+0.5 ppm 32 °F to 122 °F (0 °C to +50 °C)

Operating Temperature Range

14 °F to 122 °F (i 10 °C to +50 °C)

Emission Modes

AIA (CW), A3E (AM), J3E (LSB, USB),
F3E (FM), F1B (RTTY), F1D (PACKET), F2D (PACKET)

Frequency Steps

1 Hz minimum

Antenna Impedance

50 Ohms, unbalanced
6 - 1000 Ohms, unbalanced (With Optional Tuner ON, 160 m i 10 m Amateur bands)
16 - 150 Ohms, unbalanced (With Optional Tuner ON, 6 m Amateur band)

Max Rating TX1-3 Key Lines

50V, 400 mA

Audio In/Out

Unbalanced:10 dBV nominal (consumer level), Input Impedance: 5 kOhms Output

Impedance 600 Ohms
Balanced: +4 d B &input Impedance >50 kOhms

Recommended Headphones

40 mW, 16 Ohms, 1% THD+N;higher impedance headphones will also work

Frequency Reference Input

0 to +10 dBm required

Power Consumption

Rx 1.5 A (typ); Tx (100 W): FLEX-5000A 25 A (max.), FLEX-5000C 30 A (max.)

Supply Voltage

DC 13.8V + 10%

Maximum Interconnect
Cable Length

10 feet (3 m),
No restriction on DC cable within voltage tolerance limits under load.

Special EMI/RFI Requirements
i CE Compliance Cable
Requirements

1 snap on ferrite bead on DC cable (supplied),

2 snap on ferrite beads on FireWire cable (supplied), and
1 snap on ferrite bead on FlexWire cable.

All beads to be located adjacent to rear panel of radio.

Dimensions:

FLEX 5000A: (WxHxD): 9 . 89®. D2 . 43 cnf x22.9 cm x 31.6 cm)
FLEX-5000C: (WxHxD): 1 7 .xP®ad 0D 4 XZA® cm x 22.9 cm x 37.3 cm)

Weight (approx.):
Receiver
Circuit Type

FLEX-5000A: 13 Ibs (5.9 kg); FLEX-5000C: 34 Ibs (15.4 kg)

Direct conversion, low IF

Intermediate Frequency

Software selectable from DC to 20 kHz

MDS

14 MHz Preamp off/on: 1.3/0.3 pV; MDS: -123 dBm/-133 dBm in 500 Hz BW

IP3

+30 dBm at 14 MHz with preamp off at 2 kHz or less tone spacing
(S5 IM3 method)

Selectivity (i 6/i 60 dB)

CW: 500 Hz i 6/-60 dB: 500/640 Hz
SSB: 2.4 kHz i 6/-60 dB: 2.39/2.54 kHz
AM: 6.6 kHz i 6/-60 dB: 6.60/6.74 kHz

Image Rejection
Transmitter
Power Output

70 dB or better (160 - 6m Amateur bands)

1-100 W PEP CW and SSB (25 W AM catrrier)

Power Out XVTR

0 dBm

Emission Modes

A1A (CWU, CWL), J3E (USB, LSB), A3E (AM), F3E (FM), DIGITAL

Harmonic Radiation

Better than i 55 dB (160 i 10 m Amateur bands)
Better than i 65 dB (6 m Amateur band)

SSB Carrier Suppression

At least 55 dB below peak output

Undesired Sideband
Suppression

At least 55 dB below peak output

Audio Response

(SSB): Flat Response 10 Hz to 20 kHz, 3-band or 10-band Software EQ

39 Order IMD

Better than 33 dB below PEP @14.2 MHz 100 W PEP

Microphone Impedance

600 Ohms (200 to 10 kOhms)

Balanced Line In Impedance

600 Ohms (200 to 10 kOhms)
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FLEX -5000CEmbeddedComputer Specifications

Table 9 displays an overview of the specifications for the embedded computer in the FLEX-5000C.

Table9: FLEX-5000CEmbeddedComputerSpecifications

CHAPTER 1

Hardware
High performance Mini-ITX, incorporating mPGA478 socket, which is able to
accommodate a wide range of Intel® Cor e 2 DuoE Processors
Front Side Bus 533/667 MHz
Intel 945GM + Intel ICH7R chip set
Intel GMA950 graphic controller on board
Motherboard Dual independent display support (two DVI interfaces)
DDR2 memory support
SATA 150/300 IDE memory controllers
10/100/1000 Mbps Ethernet ports
USB 2.0 ports
External RS232C serial port
IEEE 1394 FireWire ports
Processor Core 2 Duo x86 processor (installed)
Memory 1 GB dual-channel DDR2 (installed)
Hard Drive 160 GB SATA/150 (installed)
Keyboard and Mouse Wireless keyboard and mouse supplied
Monitor(s) External (not supplied); VGA or (dual) DVI; Resolution: 1024 x 768 min/2048 x 1536
max
Operating System Windows XP Professional
PowerSDR Latest version installed
Collection of Ham Radio Software installed, including vCOM virtual serial port
Other
software

IMPORTANT NOTE: In order to run PowerSDR ke9ns v2.8.0 you must upgrade your 5000c computer
board wth a modern Micro ATX (mATX) form factor motherboard. Preferably any motherboard capable
of supporting an AMD Ryzen CPU will be more than enough power to run your F3€900c with no

issues. or an Intel with at least 6 cores and threads combined. Youalgitl need to make sure the
motherboard has onboard Video card output in either DVI, HDMI, Display port, or Thunderbolt. Most
likely you will need to also purchase a FireWire card that will plug into a PCle slot and have a cable to
allow you to move the BBIA port, since there are not slots on the 5000c case.

[The rest of this page has been left blank intentionally]
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FLEX -5000Architecture

The FLEX-5000 full duplex/triplex architecture is shown in Figure 6 below .
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Declarationsof Conformity
FCC

The FLEX-5000 complies with FCC Part 97 rules for the Amateur Radio Service.

EU Compliance

( € European Union Declaration of Conformity

FleX-SOOOA Amateur Radio Transceiver Series

According to
Radio and Telecommunication Terminal Equipment Directive,
(R&TTE) 1999/5/EC — using the Standards

ETSIEN 301 489-1 vI1.8.1

ETSI EN 301 489-15 v1.2.1

ETSI EN 301 783-1 vl.l1.1

ETSIEN 301 783-2 vl.1.1

TYPE OF EQUIPMENT: Base Station
EQUIPMENT CLASS: B

WE, THE UNDERSIGNED HEREBY DECLARE THAT THE
EQUIPMENT SPECIFIED ABOVE CONFORMS TO THE
ABOVE STANDARDS.

FlexRadio Systems Date of testing: August 23, 2007

FlexRadio Systems

8900 Marybank Drive

Austin, TX 78750

Person Responsible: Gerald Youngblood (Signature on File)

430,
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Chapter

Software Installation

Note

This chapter is relevant for a new FLEX-5000A installation. The FLEX-
5000C comes pre-installed with the latest version of the software at
the time of shipping. However, should you own a FLEX-5000C and
need to re-install or replace the software (with a later version), you
will need to follow the procedures outlined in this chapter.

Switch Off the FLEX -5000Aand Run the Installer

Note 1:

Note 2:

To install the software, you must at least connect the FLEX-5000A to a
13.8 VDC power supply and an IEEE 1394 FireWire computer port.

If there is a (Edirol FA-66 or Presonus Firebox) sound card connected
to the same FireWire host controller you are planning to use with the
FLEX-5000A, disconnect it until the installation is complete and the
FLEX-5000A is fully operational.

WARNING!

It has been reported that data corruption occurred when

trying to use a FireWire hard disk. We do not recommend that
you have a FireWire hard disk connected to the same FireWire
controller  (bus) as the FLEX-5000. Both of these devices use
the FireWire bus extensively and performance of both will be
degraded significantly.

Also, do not connect both a FLEX-3000 and a FLEX-5000 to the

same computer. The drivers cannot differentiate between the
two and erratic behavior may occur.

[The rest of this page has been left blank intentionally]
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Make sure the FLEX-5000A is turned off (Power switch LED is not illuminated, see Figure 2 on page
3). Alternatively, disconnect the FireWire cable between your FLEX-5000 and the computer. It is also a
good idea to close all other applications.

All the software required for the FLEX-5000 is installed through the PowerSDR Setup application.

Either navigate to: ke9ns.com/flexpage.html and scroll down to the Download buttons Orange
download: This is the full installer v2.8.0.xx and does not require any other software.
Green download: This is the Incremental installer v2.8.0.xx which contains just upd ates to the

Orange Full installer and so requires that you have downloaded and installed the Orange installer

1 time in the past.

Or www.flexradio.com/softwa ___re/?_categories_radio_software=discontinued -products , and
download older versions of PowerSDR up to the last version v2.7.2.

Click on the appropriate link to download the PowerSDR Setup Application. The PowerSDR Setup
Application runs the PowerSDR Instal IShield Wizard which will:

1. Collect your information.
2. Start the FlexRadio Driver Setup Wizard to install the FireWire driver.

3. Install PowerSDR.

Collecting Your Information

Double click the downloaded application tostart the InstallShield Wizard (Figure 7%).

Setup Prelnstall Questions - PowerSDR v2.8.0

o Are all FlexRadio Systems SDRs [radios) powered off?

Your FlexRadio SDRs must be powered off before continuing
with the installation of PowerSDR v2.8.0.

When this requirement is satisfied, click on QK to continue,

Figure 7: FlexRadio Setuplnstall Wizard- Welcome
Click Next to see the Proprietary Software License Agreement (Figure 7)

L All screenshots inthis manual are as they would appear when using the Microsoft Windows XP operating system and may look
slightly different when using Windows Vista or Windows 7, but the steps are the same.
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;! Setup - PowerSDR

License Agreement
Please read the following important information before continuing,
L

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

FlexRadio Systems™ End User
Software License Agreement
Copyright @2005-2015 FlexREadio Systems

SCOPE: THISDISTRIBUTION OF FLEXRADIO SYSTEMS
PowerSDR™ INCORPORATES A "MIXED SOURCE" MODEL W

(®1 accept the agreement:

{1 do not accept the agreement

Figure 8: FlexRadiolnstall Wizardi Proprietary SoftwareLicense

There are two license agreements. The first is this End User License Agreement (EULA) for FlexRadio
proprietary software, which covers those parts of the software that are proprietary to FlexRadio

Systems. Read the agreement and select | accept the terms of the license agreement to
continue . Click Next to see the GNU Public License (Figure 9).

[The rest of this page has been left blank intentionally]
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[The rest of this page has been left blank intentionally]
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E Setup - PowerSDR

Select Destination Location
Where should PowerSDR. be installed?

Setup will install PowerSDR into the following folder,

To continue, dids Mext, If vou would like to select a different folder, dick Browse.

rogram Files (x86)\FlexRadi owerSDR v2.8.0 Browse...

At least 90,9 MB of free disk space is required.
FlexRadio Systems © 2003-2020

Figure 10: FlexRadiolnstall Wizardii nst al | | ocati on (dondt <ch

Enter you information and click Next to select the setup type (Figure 11).

[The rest of this page has been left blank intentionally]
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E Setup - PowerSDR

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Mext when you are ready to continue.

PowerSCR application files and drivers 0.0 MEY
PowerSDR Data Transfer utility 2.5MB

Current selection requires at least 93, 1 MB of disk space.
FlexRadio Systems © 2003-2020

Figure 11: FlexRadiolnstall Wizardi

Select Complete to install all the software *. Click Next toselect the radio(s) (Figure 12).

[The rest of this page has been left blank intentionally]

> Only rarely will youneedto select Custom and then selectthose parts of the software you wish to install.
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[The rest of this page has been left blank intentionally]
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;! Setup - PowerSDR

Ready to Install
Setup is now ready to begin installing PowerSDR on your computer,

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:'\Program Files (x8a&)\FlexRadio Systems\PowerSDR. v2.8.0

Setup type:
FlexRadio PowerSDR

Selected components:
PowerSDR application files and drivers

Additional tasks;
Additional shortcuts:
Create a desktop shortout

< Back

Cancel

Figure 13: FlexRadiolnstallShield Wizardi Readyto Install

To review and/or change your installation settings, click Back . Otherwise, click Install and the
InstallShield Wizard will proceed to install the FireWire Driver.

Installing the FireWire Driver

Before the FlexRadio FireWire Driver can be installed your radio must be turned off. You will see a
reminder to check that it is. (Figure 14).

Setup Prelnstall Questions - PowerSDR v2.8.0

o Are all FlexRadio Systems SDRs (radios) powered off?

Your FlexRadio SDRs must be powered off before continuing
with the installation of PowerSDR v2, 8.0,

‘When this requirement is satisfied, click on OKto continue,

Figure 14: FlexRadiolnstallShield Wizard- Reminderto Turn Off Radio

Make sure your radio is indeed turned off and click Continue . The FlexRadio InstallShield Wizard will
start the FlexRadio Driver Setup Wizard and you will see a Welcome screen (Figure 15).
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- Setup - FlexRadio FLEX-x000 Driver

wmmmjmwéﬂﬁﬂf Welcome to the FlexRadio

FLEX=5000 FLEX-x000 Driver Setup Wizard

This will install FlexRadio 4. 1.3, 17357 on your computer,

It is recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

HF-6M Transceivers

Cancel

Figure 15: FlexRadioDriver SetupWizard- Welcome

Click Next to select the destination folder for the Driver (Figure 16).

[The rest of this page has been left blank intentionally]
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L Setup - FlexRadio FLEX-x000 Driver

Select Destination Location ﬁ
Where should FlexRadio FLEX-x000 Driver be installed? =1
Setup will install FlexRadio FLEX-x000 Driver into the following folder,

To continue, didk Mext. If you would like to select a different folder, didk Browse.,

": rogram Files\FlexRadio Browse...

At least 0.8 MB of free disk space is required.

Figure 16: FlexRadioDriver Setup Wizard DestinationLocation

The driver will be installed in the default location shown. Although we recommend you accept this
default location, you may change it; click Browse and Navigate to an alternative location. When done,
click Next to select additional Tasks (Figure 17).

[The rest of this page has been left blank intentionally]
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X Setup - FlexRadio FLEX-x000 Driver

Select Additional Tasks ” I

Which additional tazks should be perfarmed? o |
.
Select the additional tazks pou would like Setup to perform while instaling FlexF adio
FLEX-«000 Diriver, then click Mext.
Additional icons:
Create a desklop icoré
[ < Back ” Mewt > l [ Cancel

Figure 17: FlexRadioDriver SetupWizard- Additional Tasks

We recommend that you elect to Create a desktop icon as shown for easy access to the Driver's Control
Panel. Select Next and the Wizard will now display that it is Ready to Install (Figure 18).

[The rest of this page has been left blank intentionally]
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X Setup - FlexRadio FLEX-x000 Driver

Ready to Install ” I
Setup iz niow ready to begin ingtalling FlexF adio FLER-2000 Driver on wor o |
computer. s ey

Click Install to continue with the installation, or click Back if wou want to review or
change any 2ettings.

D estination location;
C:AProgram Files\FlexR adio Syztemz\DriversFLEX-x000

Additional tagks:
Additional icons:
Create a desktop icon

[ < Back ]| Irnztall |[ Cancel

Figure 18: FlexRadioDriver SetupWizard- Readyto Install

To review and/or change your installation settings, click Back . Otherwise, click Install and the Driver
Setup Wizard will proceed to install all the required software (Figure 19).

[The rest of this page has been left blank intentionally]
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X Setup - FlexRadio FLEX-x000 Driver

Installing ” I
Pleaze wait while Setup inzstallz FlexB adio FLE-x000 Driver on your compliber. . f

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllllllllllllllq

Figure 19: FlexRadioDriver SetupWizard - Installing

While the software is installing the Driver Setup Wizard will display a progress bar. If a Software
Installation warning appears, click Continue Anyway to proceed. When completed, the Driver
Installation Wizard will indicate that it has successfully installed the Driver (Figure 20).

[The rest of this page has been left blank intentionally]
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. Setup - FlexRadio FLEX-x000 Driver

“FlexRadio Systems Completing the FlexRadio

FLEX-5000 DISNAR

Setup has finished installing FlexRadio FLEX-x000 Driver on
your computer. The application may be launched by selecting
the installed icons.

Click Finish to exit Setup.

HF-6M Transceivers

Figure 20: FlexRadioDriver SetupWizard- Installation Complete

Click Finish to exit the FlexRadio Driver Setup Wizard.

NOTE: Make sure your FireWire card does have an IRQ conflict with other PC devices.
Go to ke9ns.com/flexpage.html Click on the FireWire (left side) link. This will explain

how to check and how to deal with this.

[The rest of this page has been left blank intentionally]
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Installing PowerSDR(requires Windows 7 Service packl, Windows 10 or Windows
11)

The FlexRadio Systems InstallShield Wizard will now continue by installing PowerSDR (Figure 21).

i FlexRadio Systems PowerSDR 2.0.2 backup - InstallShield Wizard [= ][5 |[X]

Installing FlexRadio Systems PowerSDR 2.

The program features you selected are being

Please wait while the InstallShield \Wizard installs FlexRadio Systems
PowerSDR 2.0.2 backup. This may take several minutes,

Status:

Copying new files

[lnnmmmmmmmmmmmmmmmmmmmmnnn ]

Cancel

Figure 21: FlexRadiolnstall Wizardi Installing

While the software is installing, which may take several minutes, the InstallShield Wizard will display a
progress bar. When completed you will see a screen requesting you to turn on your radio 30 -60
seconds after restarting your computer (Figure 22).

o

i X

Please turn on vour radio 30-60 seconds after the reboot ko
complete driver installation.

Figure 22: FlexRadiolnstall Wizard- Noticeto PowerUp RadioAfter Reboot

Click OK and the FlexRadio InstallShield Wizard will indicate that Installation is Complete (Figure 23).
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i FlexRadio Systems PowerSDR 2.0.2 backup - InstallShield Wizard @

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed FlexRadio
Systems PowerSDR 2.0.2 backup. Click Finish to exit the
- wizard,

Figure 23: FlexRadiolnstallShield Wizardi Installation Complete

Click Finish to exit the FlexRadio InstallShield Wizard. You will then be instructed to restart your
computer ( Figure 24 ).

iE FlexRadio Systems PowerSDR 2.0.2 backup Inst...

- You must reskark your swstem For the configuration
J‘) changes made to FlexRadio Systems PowersDR 2.0.2
backup to kake effect, Click Yes ko restart now ar Mo if
woul plan ta restart laker,

Figure 24: Instruction to RestartComputer

Click Yes to restart your computer now.

PowerUp the FLEX -5000Ato Completethe Installation

After your computer has restarted, wait at least 30-60 seconds and then press and release the power
button on the FLEX-5000A to power it up. After a brief moment, you will hear the power relay click and
the LED will illuminate the power button. What happens next depends on which operating system you

are using:
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Windows 7 Service packl, Windows 10 or Windows 11

Windows will indicate that it recognizes the FLEX-5000 and will load the drivers in the background.
Please allow this process to finish. This will take between 10-30 seconds to complete. To ensure driver
loading is indeed complete, open the FlexRadio Driver Control Panel by clicking on its icon (Figure 25)
on your desktop and verify that the Device Description is a FlexRadio Systems FLEX-5000.

Figure 25: FireWire Driver Icon

You are now ready to setup and configure PowerSDR (see page 43).

Windows 7 Service packl, Windows 10 or Windows 11

Three drivers will be loaded in succession: first the FlexRadio FLEX -5000, followed twice by the
FlexRadio MIDI.  We will describein detail how to proceed for the Fle xRadio FLEX-5000. These steps are
identical for each of the other two.

Your computer will detect the FLEX-5000 (or FLEX-MIDI as the case may be) and display the Found
New Hardware Wizard Welcome screen (Figure 26).

Found Hew Hardware Wizard

Waelcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
laaking on vaur computer, on the hardware inztallation CO, ar an
the ‘windows Update web site [with pour permizzsion].

FAead our privacy policy

Can ‘wWindows connect to Windows Update to search for
goftware?

() ez, this time anly

() Yes. now and gvery time | connect a device

Chek. Mest to cantinue.

[ MHest » l[ Cancel

Figure 26: Found NewHardware Wizard
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Select the option No, not this time and click Next to choose how to install the driver (Figure 27).

Note: Figure 26 above may not show up in some systems.

Found Hew Hardware Wizard

Thiz wizard helps vou install software far:

FlexR adio Systems FLEX-5000

:;_.'\;l If your hardware came with an installation CD

&= or floppy disk. insert it now.

YWhat do you want the wizard to da?

(®)ilnztall the software automatically [Fecommendeds

() Install from a list or gpecific lacation [Advanced)

Click Mest o continue.

[ < Back H Hest » l[ Cancel ]

Figure 27: Found NewHardware Wizard- Installing the Software
The Found New Hardware Wizard will show that you are trying to install a FlexRadio Systems FLEX -
5000 . Select the option Install the software automatically (Recommended) . Click Next to
continue.

The Found New Hardware Wizard will request you to please wait while it installs the software. If a
Hardware Installation warning appears, click the Continue Anyway button to proceed.

When the driver is loaded, the Found New Hardware Wizard will indicate that Installation is Complete
(Figure 28 ).

[The rest of this page has been left blank intentionally]
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Found Hew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished inztalling the software for:

@_ FlexR adio Svstems FLEX-5000
.-/.

Click Finizh ta cloze the wizard.

Finizh

Figure 28: Found NewHardwareWizard- Softwarelnstallation Complete
Click Finish to exit the Wizard.

As previously mentioned, the Found New Hardware Wizard will again be displayed, but now for the
FlexRadio MIDI. Follow the same steps as previously to install the MIDI driver. And finally, the Found
New Hardware Wizard will display one more time, again for the FlexRadio MIDI. Follow the same steps
as previously to install the MIDI driver. You are now ready to setup and configure PowerSDR.

[The rest of this page has been left blank intentionally]
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PowerSDRSetup & Configuration

SetupWizard

Powerup the FLEX-5000 and start upthe PowerSDR application using the shortcut on your Desktop (or
click on Start U All Programs U FlexRadio Systems | FlexRadio Systems Software 2.n U
PowerSDR v2.n.n). When you run a new release of PowerSDR for the first time an optimization routine
will run and the screens shown in Figure 29 will appear.

e C:\Program Files\FlexRadio Systems\PowerSDR w2, 0vfftw_wisdom. exe -3 ﬂ
|

successfully opened

Checking forward fft's up to 8192

b4 Forward .
128 Forward

256 Forward

512 Foruward

1824 Forward

2048 Forward

4076 Forward

Optimizing...

i Running one time optimization. Please wait patiently for this process ta finish,
Typically the optimization kakes no more than 3-5 minukes,

Figure 29: OptimizationRoutine

Click OK and let the routine run.

[The rest of this page has been left blank intentionally]
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Note : This routine aims to optimize the FFT (Fast Fourier Transform)
calculations for the environment (hardware and software) in which the
calculations will be performed. For optimal performance, you should
therefore close all applications you will nhormally not be running
simultaneously with PowerSDR. The results are saved in a file called
wisdom in the %appdata% \FlexRadio Systems \PowerSDR v2.n.n *
directory. If you wish to run FFTW again, delete this file from that
directory and start up PowerSDR.

PowerSDR next transfers your FLEX-5000's calibration data to your compu ter. This only happens once,
the first time you run a new release of PowerSDR.

When the routine has completed, a brief startup sequence will follow, after which a warning regarding
mobile operation appears, as shown in Figure 30.

ur radio for mobile operation:

rating parame hile

Show this warning on startup

Figure 30: PowerSDRSetupWizard Mobile Warning

Read the warning and then click the Continue button. The PowerSDR Setup Wizard will then ask you
to chose your Radio Model (Figure 31).

[The rest of this page has been left blank intentionally]

® Youcan find your Application Data (%appdata% ) directory by clicking Start JRun in Windows and entering %appdata%
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57+ PowerSDR Setup Wizard - Radio Model

Please select the model of the radio you will be using.

Model
(%) FLEX-5000
(O FLEX-1500
() SDR-1000
(O Soft Rock 40
() Demo/None

If you are just tying out the software or will be running the software without any hardware
connected, select the Demo/None option.

I Previous ] [ Next ]

Figure 31: PowerSDR SetujVizard- RadioModel

Select the FLEX-5000 radio model as shown in Figure 31 . Clickthe Next button to continue to
Figure 32 .

Note: If you are running without a radio, e.g. for demonstration purposes,
select Demo/None.

[The rest of this page has been left blank intentionally]
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5+ PowerSDR Setup Wizard - Finished

Setup is now complete. To rn this wirard again, select Setup from
the main form and click the wizard button. To closze the wizard,

chcl the Foush button.

Previous | | Firizh |

A
Figure 32: PowerSDR SetupVizardi Finished
The Setup Wizard is now complete. Click the Finish button tocomplete the wizard.
N ote: If you forgot to power up the FLEX-5000 before starting PowerSDR, a

communication error message will be displayed and PowerSDR will
offer the ability to start in demo mode. Click No to close PowerSDR,
power up the FLEX-5000 and restart PowerSDR.

[The rest of this page has been left blanki ntentionally]
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Configuration
Before operating the FLEX-5000 you will need to configure the Mixer and Antenna settings. If you have
not yet done so, start up PowerSDR to open the Front Console, but do not vyet click on the Start
button.

Not e: From time to time the FLEX-5000 firmware may need to be updated.

If PowerSDR detects an incompatible version of the firmware, it will
display an error message similar to that shown in Figure 33 below .

Error: FLEX-5000 Firmware Yersion E|

Q FLEx-5000 Firmware Upgrade Required,

Please visit aur website at wisn, Flex-radio, com
and click the Download FLEX-5000 Firrware link.
fLooked for +0.1.1,x and found +0.0,4.6)

Figure 33: FLEX-5000Firmware VersionError

Click OK and if a Driver Error message follows, click OK again.
PowerSDR will start up, but the Start button will be grayed out. Close
PowerSDR and see the Firmware Loa der section on page 183.

Transfer of Calibration Data

When started for the first time, PowerSDR transfers your radio's calibration data from its EEPROMto
your computer. You will see the progress indicator shown in Figure 34. When the transfer is complete,
PowerSDR will complete starting up.

Retrieving Calibration Data from TRX EEPROM

- 24 Fos &bt

Figure 34: Calibration RetrievalProgressindicator

[The rest of this page has been left blank intentionally]
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If due to

Note: The FLEX-5000 comes to you completely factory calibrated.
some unlikely event you suspect your radio needs to be recalibrated,
please contact FlexRadio Support , (on our Website, select About
FlexRadio and then Contact Us) who will guide you through the
process.
Audio Mixer

The FLEX-5000 input and output audio channels are managed
for your Windows sound card(s).
menu ( Figure 35 ).

B FLEX-5000 Audio Mixer

To configure the audio mixer, click on Mixer

with an audio mixer,
on

much the same as
the Front Console

Input {Stage 1) Output

Mic Line In Bal Line Flex\wire Internal Pow Spkr Head Line Out

RCA In In Speaker Line Out Phones RCA
¢ =] e ] 5o ]

£ S
j221=] 222 =]

Bl a) O
Mute All Inputs Mute All Outputs

Figure 35: Audio Mixer
Select the desired Input and Output

channels. Only one Input channel can be selected, but multiple

Output channels can be selected. Mic and Head Phones are front panel jacks; the other channels
refer to the various audio inputs and outputs on the back panel. For more detailed

information see
page 118).
Note: The Internal Speaker output is unavailable for the FLEX-5000A, which
has no internal speaker.
[The rest of this page has been left blank intentionally]
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Antenna Port and External Keying Lines

You will next need to configure the antenna ports such that the correct antenna is selected for each
band as well as the corre ct keying line(s), if any. To do so, click on Antenna in the menu of the Front
Console (Figure 36). We will only describe certain controls at the Simple complexity level here. For
more detailed information, including Expert level, see page 119).

B FLEX-5000 Antenna.. — o

Complexity

© Simple () Expert

Antenna

Receiver 1: Transmit 1: Receiver 2: Transmit 2:
ANT3 ~ ANT3 +~ RX1Ta v~ ANT1 v
(] Preamp controls on 6m @ Lock SO2R

Use RX1Outto RXTInLoop Gain:00 |2

A

Switch Relay with TR
[JRX2-TX1 [JRX2-TX2 [JRX2-TX3
TX1 TX2 TX3
(Red) (white) @ (Yellow)
[} Delay {ms) [| Delay {ms) | Delay (ms)
1 2 1 2 1 2

- - -

Hit F1 for Help on TR Delay Sequencing

Simple Mode: Settings are applied to all bands

Always On Top

Figure 36: AntennaForm - Simple

¢ Complexity: Simple uses the same antenna port for all bands, whereas Expert allows you to
select different antenna ports for each band If you use only one antenna, choose Simple

¢ Antenna: The following selections are possible:

0 Receiver 1. RX1 ANT1 (default), ANT2, ANT3 or RX1 IN, or NC

0 Transmit 1: RX1 ANT1 (default), ANT2, ANT3

0 Receiver 2: (ifinstalled) RX2 IN (default), RX1  Tap (the same antenna port as selected
for receiver 1), ANT1% or N/C (not connected).

o Transmit 2: (ifinstalled) RX2 ANTL (default), ANT2 or ANT32 (Note: SO2R mustbe

checked ON)

! Earlier versions of the FLEX-5000, with the HRFIO board Assembly Number (ASSY) 27 installed instead of the later HRFIO

board ASSY 34, do not have ANT1 available as an option for Receiver 2. You can check which board is installed in your FLEX-

5000 by opening the Setup Form T General Tab, Hardware Config Sub-Tab, in the section marked FLEX-5000 Config. The

Assembly Number is shown between brackets at the end of the line beginning with RFIO (see e.g. Figure 93 on page 126). Also

see ke9ns.comfflexp  age.html fiManuals, Repair info, Technical info, Folder locations 0 section of the website
about the boards.
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WARNING!  Make sure you have an antenna connected to the Transmit
antenna port you selected. Failing to do so may damage your
radio and void your warranty.

WARNING! Do not switch the transmit antenna while transmitting (hot
switching). You could damage y our radio and void your
warranty.

¢ Switch Relay with TR (RX1) : Select the keying line(s) you use, if any, to key your
amplifier(s) or oth er external equipment. If you want to sequence the switching, set the
appropriate Delay times for each keying line. This is for RX1 transmit only.

¢ Switch Relay with TR (RX2) : (SO2R MUST BE CHECKED) allows you to select a
different output when RX2 is Transm itting.

¢ SO2R: (if RX2installed) Allows you to change transmit antennas between RX1 and RX2
for 2 band operation. Unchecked and RX2 transmit features will be disabled

Close the Antenna Form when you are done.

Readyto Start Operating

You are now ready to use your FLEX-5000. Click on Start on the Front Console and you should hear
receive audio. If you do not, double check all your connections and settings (especially for the Mixer
and Antenna forms).

Note: If you hear audio popping or clicking, click on Setup at the left of the
menu at the top of the Front Console to open the Setup Form. Select
the Audio tab and then the Primary sub-tab. And increase your Buffer
Size.

We urge you to read the remainder of this manual to help you fully understand the FLEX-5000 and
PowerSDR. This will enable you to optimize your radio for your personal operating style and
environment.  You may want to go to ke9ns.com/flexpage.html for more information.

[The rest of this page has been left blank intentionally]

2 For the earlier HRFIO board ASSY 27 (see footnote 1), the 6m transmit antenna port is fixed to ANT3 and cannot be changed.
Only the ANT3 port meets the -60 dBc spurious output requirement at 6m. For the later HRFIO ASSY 34, this is not the case
and the 6m transmit antenna port can be assigned to any of ANT1-3, just like any other band.
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Operation

This chapter is intended to provide the user with a clear understanding of how the FLEX-5000 should be
used when performing basic operations such as Powering Up or making a voice, CW or digital
transmission.

Note 1: For consistency we will use the same control identifiers as used in
Figure 46 on page 73. For clarity we will leave out any identifiers of
controls not referenced in the relevant section

Note 2: We assume you have familiarized yourself with the FLEX -5000
hardware and its many connections, have installed and initialized the
FLEX FireWire driver and have installed and configured PowerSDR. If
not, please see the previous chapters.

Note 3: If you have any questions, issues or problems operating PowerSDR
and/or the FLEX-5000, you may be able to find the solution at
ke9ns.com/flexpage.html

[The rest of this page has been left blank intentionally]
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Power-Up Procedure

To power upthe FLEX-5000A

1.

Connect (at a minimum) the FLEX-5000A to the computer and the power supply. Check the
connections to ensure good contact.

Boot up the computer and make sure PowerSDR is ready to be launched (no hour glass
cursor), but do not start it yet.

Turn on the power supply for the radio and press the FLEX-5000A powe r switch. After a few
seconds you will hear the internal power relay click and see the LED illuminate. The FLEX-
5000A will be recognized by Windows and its driver will be available for PowerSDR to use.

After waiting at least 30 seconds, start up PowerSDR. It will automatically recognize the FLEX-
5000 driver. You are now ready to operate.

To power upthe FLEX-5000C

1. Connect (at minimum) a monitor, mouse and keyboard to the FLEX-5000C and connect the
FLEX-5000C to the power supply.

2. To start both the radi o and the internal computer, turnon the power supply and press the
FLEX-5000C power switch. After a few seconds you will hear the internal power relay click and
see the LED illuminate as well as the light on the wireless keyboard controller.

a. Press and release the connect button on the wireless keyboard controller.

b. Press and release the connect button on the bottom of the keyboard. Wait at least 20
seconds before the next step.

c. Press and release the connect button on the wireless keyboard controller again.

d. Press and release the connect button on the bottom of the mouse.

e. Move the mouse and check for pointer motion on the display.

3. At this point you should see the Windows opening screen.

4. After waiting at least 30 seconds, start up PowerSDR. It will autom atically recognize the FLEX-
5000 driver. You are now ready to operate.

[The rest of this page has been left blank intentionally]
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Power-Down Procedure

The power -down sequence is almost the reverse of the power -up procedure.
1. Stop PowerSDR by clicki ng on the Start/Stop button.

2. Close PowerSDR by clicking ont h e ifi & upperright hand corner of the Front Console.

3. Press the FLEX-5000 illuminated Power switch to turn off the transceiver.

CAUTION: Make sure PowerS DR is shut -down before turning off the radio. Failing
to do so may result in instability of your computer system, leading to
a Blue Screen .

Note:

The FLEX-5000C power switch will turn on both the transceiver and

the internal computer, but only turn off the transceiver. To turn off the
internal computer, click with your mouse on Start and then on Turn
Off Computer , just as you would any other Windows computer.

[The rest of this page has been left blankin tentionally]
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Tuning Methods
SpectrumDrag andClick

The easiest way to tune signals on the display when set to Panadapter or Waterfall is simply to click on
the signal and drag it into the filter area. You can also drag the displayed filter edges to adjust the filter
width as well. This will work for both receivers, depending on which Panadapter/Waterfall the mouse
cursor is in.

MouseWheel

A mouse wheel is another easy way to tune the radio. While the PowerSDR window is active, tune VFO
A using the mouse wheel, with the mouse cursor anywhere on the screen. The frequency will change in
steps equal to the selected Tune Step (2) * for each click of the mouse wheel. Adjust the Tune Step
using the controls (+ and T buttons), clicking the mouse wheel or pressing Ctrl + Left or Right Arrow
key.

If the second receiver (RX2) is installed and on, then the mouse wheel will tune VFO B only if the
mouse pointer is anywhere in the RX2 Panadapter or Waterfall display.

Note: When the Tune Step equals 1 kHz, each click of the mouse wheel will
first snap tune up or down to the nearest 1 kHz and then change in
1 kHz steps. E.g. if VFO A is tuned to say 14.000258 MHz then with
the tuning rate set to 1 kHz, using the mouse wheel to tune up will
first increase VFO A to 14.001000 MHz and then to 14.002000 MHz,
and so on.

Hint: Holding down the Shift key while turning the mouse wheel will change
VFO A (or for RX2 VFO B) at the next lower Tune Step .

MouseWheelHover

Hover with the mouse over a digit in either VFO A or VFO B (or the lower part of VFO A if applicable)
and increase or decrease its value using the mouse wheel. The digit to be tuned will be underlined.

SpectrumClick Tuning

With the RX1 display set to Spectrum, Panadapter, Waterfall or Histogram, hover with the mouse over
the RX1 display and right click to cycle through vyellow cross-hairs to tune VFO A, red cross -hairs to
tune VFO B - or the lower part of VFO A if RX2 is on - (only if VFO B is active, e.g. when SPLT
(12) and/or MultiRX (10) are activated), or no cross-hairs (click tuning off). With the cross-hairs
visible, hover over the desired signal in the RX1 display and click the left mouse button. The
corresponding VFO will immediately tune to the frequency of the selected signal.

! Chapter 5 on page 73 explainsall the Front Console controls indetail. The identifiers between parentheses refer to the control
identifiers used there.
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If RX2 is installed and on, hover with the mouse over the RX2 display and right click to activate the
yellow cross -hairs; right click again to turn click tuning off. With the cross-hairs visible, hover over the
desired signal in the RX2 display and click the left mouse button. VFO B will immediately tune to the
frequency of the selected signal.

When in CW, AM, SAM, DSB, FM, or DRM the VFO will tune the cursor frequency to the center of the
filter pass band. In SSB the VFO will tune to the carrier frequency for the sideband selected.

Hint 1: You can very quickly center a CW, (S)AM, DSB or FM signal after click
tuning it by clicking the 0 Beat (12) button on the Front Conso le
(make sure the display AVG (9) or (9b) button ison to enable 0
Beat ).

Hint 2: If you have checked  Snap ClickTune (Setup Form, General tab -
Options sub-tab; see page 130) then spectrum click tuning will tune
the VFO to the nearest discrete multiple of the Tune Step. E.g. if the
Tune Stepissetto 1  kHz, the VFO will only ClickTune in steps of
1 kHz.

KeyboardKeys

Use the following keys on your keyboard to tune the VFO.

¢ Numeric Keypad : Key any frequency in MHz (e.g. 7.250) into the numeric keypad and hit
enter to immediately tune VFO A to that frequency.

¢ Mapped Keys : You can map keys on your keyboard to tune each of the digits in VFO A using
the Keyboard Tab on the Setup Form (page 170).

¢ Ctrl +Arrow  Keys : Hold the Control key and press the

0 Up or Down Arrow key to tune VFO A up or down by the Tune Step (2) .

0 Right or Left Arrow key to increase or decreasethe Tune Step (2) .

USB Tuning Knob

DJ Console Mp3e2, MK2, and MP3LE devices have a built in interface with PowerSDR

(see Setup ->General ->User Interface ->DJ Console)

Griffin PowerMate Kno b has a built in interface with PowerSDR

(see Setup ->General ->User Interface ->PowerMate and FlexControl)

FlexControl Knob has a built in interface with PowerSDR

(see Power SDR main console screen top |ine menu AFl exCont
(see Setup ->General ->User Inter face ->PowerMate and FlexControl)

Contour ShuttlePro v2 has a built in interface with PowerSDR

(see Setup -> and the Contour ShuttlePro  v2 Quick Start Guide from the downloads page of our
website to learn how to setup and use these controllers. Also available is the Contour ShuttlePro
Default Preference s file, which can be imported as a good starting point when using this controller.
More information can be found at ke9ns.com/flexpage.html
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Voice Operation

The following procedure outlines how to setup quickly for voice transmission operation (SSB,
AM/SAM, or FM).
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Figure 37 Front Panel Controls Used for Basic Voice Operation.

Please use Figure 37! to identify the control s referenced in the following step -by-step instruction. For
consistency we have used the same control identifiers as in Figure 46 on page 73 and for clarity we
have left out any identifiers of controls not referenced.

Note: In this chapter, we will only describe basic operation using the main
RX1 receiver.

Deviaion ~ 25k 50K RPTR Offset (MHz)

CTCss ] er0 B

75
weror;” v IS & wxa TEa

Figure 37a Front Panel FM Controls

Channel:

L All screenshots of the Front Console are displayed with the Default skin. Your Front Console may look differently if you have
selected a different skin (see page 163 for more information on how to select skins).
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1.

2.

Follow the Power Up Procedure, described on page 52. Then click the Start/Stop button (14) .
Set the following controls as specified in Table 10 below .

Table 10: Initial Control Valuesfor Voice Operation

‘ Referenceto
Ctrl Value Figure 37
VFO A 14.3 MHz 1)
RX1 Meter Signal 4
TX Meter TX2 Combo ALC & MIC (4a)
BAND 20 m (5)
Mode UsSB (6)
Filter 2.7 kHz @)
Mic Gain 35 (8)
DX Off (8)
CPDR Off (8)
VOX Off (8)
DEXP off (8)
RX EQ Off 8)
TX EQ off (8)
VAC Off 8)
Display Mode Panadapter 9)
AVG AVGpan = On 9
PEAK off 9)
MultiRX Off (10)
SPLT Off (12)
XIT Off (12)
RIT Off (12)
MUT Off a7
ATU/BYP ATU (if applicable) (20)
AF 50 (21)
AGC-T 90 (22)
Drive 50 (23)
AGC Med (24)
Preamp On (25)
SQL Off (26)
RX2 Off (if applicable) (29)

In the ANT form (38) choose Simple complexity level and set RX1 to ANT1 (see page 119
for more on the Antenna Form). Connect a 50 ohm dummy load to the ANT 1 antenna
jack, or tune VFO A (1) to a quiet frequency on the selected band. Use the TUN (19) button
to verify power output on the TX Meter (4 a) (Set TX2 meter to COMBO to see Fwd Pwr,
SWR, ALC and MIC ). If using the optional, integrated ATU, select Automatic  on the ATU
Form (39) andthenclickthe TUN (19) button. See the section on the ATU Form on page
123 for more on how to use the ATU.

[The rest of this page has been left blank intentionally]
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CAUTION: If you are not using the internal ATU then connect a 50 ohm dummy
load, or ensure that the antenna presents a 50 ohm load with a low
SWR. Failing to do so may damage the FLEX-5000 output transistors.

3. Press the Push-to-talk button on the microphone or click the MOX (16) button and speak into
the microphone to transmit your voice. Release the Push-to-talk button or click the MOX (16)
button to switch the transceiver back to receive.

If you do not see modulation on the spectrum, please check that the correct input for your
microphone is selected in the Mixer Form (37) (see page 118) and that your microphone is
connected correctly (see pages 4 and 11 for pin-outs of the MIC connector and Balanced Line-
In jack respectively). If you are using any external audio processing equipment, make sure it is
turned on and hooked up correctly. Finally, if your audio level seems very low, you might try
checking Mic Boost On on the Setup form T Audio tab, primary sub-tab (see page 136).

4, Now that you can see the modulation on the spectrum, it is time to adjust the input. While
transmitting, monitor the values with the TX Meter (4 a) (Set TX2 meter to COMBO to see
Fwd Pwr, SWR, ALC and MIC) . Modify the MIC Gain (8) setting until the TX Meter shows
0 dB on peaks while talking in a normal voice at a normal distance from the microphone
(above 0 dB the signal will be compressed).

5. You are now ready to begin a QSO. If a 50 ohm dummy load was connected, connect an
antenna in its place. Tune to the desired frequency using one of the methods outlined in the
Tuning Methods section above. Use the Mode Specific Controls T Phone (8) including DX,
CPDR, VOX and (Noise) Downward Expander . Generally, use either DX or CPDR to
increase average power without adjusting the peaks. Check Show Transmit Filter on Display
to visualize the band edges of the transmit filter. This filter can be adjusted on the Transmit Tab
of the Setup Form (see page 159).

Hint: For information on how to optimize your audio further, please refer to
the ke9ns.com/flexpage.html NfeSSB/ AMO section.
6. In order to monitor voice transmissions, enable the MON (15) button. MONps = Audio from
the Transmitter  (may not be available on all radios or modes) . MONpr = Audio input to the Flex itself.

You may notice a delay due to buffering in the audio/DSP system. This processi ng delay is
largest when using large buffer sizes and low sampling rates. If you find this delay
objectionable, try decreasing it by reducing the Buffer Size and increasing the Sample

Rate settings on the Audio tab, Primary sub-tab (page 136) and/or DSP tab, Options sub-tab
(page 145) of the Setup Form.

7. TX2 COMBO Fwd pwr TX Meter (4 a) will read out average power in Watts, measured at the
output of the internal Power Amplifier. While the averag e has a short time constant, it is still an
average and will not approach 100W in voice modes if calibrated properly even when the
Drive control (23) is set to 100. This is also true when monitoring voice transmissions on an
external watt meter.
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Note: The typical male voice has a peak to average power ratio of 14 dB.

Therefore a typical male voice transmission that is peaking at 100W
will average less than 10W. To raise the average power, use t he
DX (8) control and the associated slider to increase the compression
in 1 dB steps. This must be done carefully as adding too much
compression can result in high levels of distortion.

[The rest of this page has been left blank intentionally]
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CW Operation

The following procedure outlines how to setup quickly for CW transmissions using the Internal Keyer
and paddles, an external keyer, the CWX form or a third party program.
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Figure 38: Front Panel Controls Used for CW Operation

Please use Figure 38 to identify the controls referenced in the following step -by-step instruction. For
consiste ncy we have used the same control identifiers as in Figure 46 on page 73 and for clarity we
have left out any identifiers of controls not referenced.

[The rest of this page has been left blankintentionally]
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Initial Settings

1. Follow the Power Up Procedure, described on page 52. Then click the Start button (14) . Set
the following controls as specified in Table 11.

Table11: Initial Control Valuesfor CW Transmission

Reference to
Ctrl Value Figure 38
VFO A 14.020600 MHz 1)
RX Meter Signal (@)}
TX Meter TX2 Combo (4a)
Band 20m ®5)
Mode cwu (6)
Filter 500 Hz 7)
VAC Off 8)
Display Mode Panadapter 9
AVG AVGpan =0On 9
PEAK Off 9)
MultiRX Off (10)
SPLT Off (12)
XIT Off (12)
RIT Off (12)
MON On (15)
MUT Off a7)
ATU/BYP ATU (if applicable) (20)
AF 50 (21)
AGC-T 90 (22)
Drive 50 (23)
AGC Med (24)
Preamp On (25)
SQL Off (26)
RX2 Off (if applicable) (29)

2. In the Antenna Form (38) choose Simple complexity level and set RX1 to ANT1 (see page
119 for more on the Antenna Form). Connect a 50 ohm dummy load to the ANT 1 antenna
jack, or tune VFO A (1) to a quiet frequency on the selected band. Use the TUN (19) button
to verify power output on the TX Meter (4 a) (Set TX2 to COMBO) . If using the optional,
integrated ATU, select  Automatic  on the ATU Form (39) and then click the  TUN (19)
button. See the section on the ATU Form on page 123 for more on how to use the ATU.

CAUTION: If you are not using the internal ATU then connect a 50 ohm dummy
load, or ensure that the antenna presents a 50 ohm load with a low
SWR. Failing to do so may damage the FLEX5000 output transistors.
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Hint: There is a trade -off to be made of minimum latency versus sharpest
(narrowest) filters. Both are driven by the buffer (DSP and Audio)
settings and the sample rate setting. For optimal CW performance,
you may need to use either the 48 kHz or 96 kHz sample rates,
where the former will give the narrowest filters. Next you need to set
your audio buffer as low as your computer system will tolerate. The
DSP buffer setting should then be set as high as possible, without
introducing disturbing latency.

Note: CW VFO Frequency Offset
The VFO in PowerSDR is designed to show the zero beat of the CW
tone relative to the selected CW Pitch. This allows click -tuning of CW
signals as well as the traditional CW VFO readout. This also enables
the VFOto remain constant when switching from CWL to CWU mode.
Every effort is made to preserve a CW signal when switching between
any S SB and CW modes.

Internal Keyer

If using Po we r S hiRrdas keyer, open the Setupi> DSP -> Keyer shown in Figure 39 below . Several
of the controls in this form are also available in the Mode Specific Controls T CW (8) section on the
Front Console.

[The rest of this page has been left blank intentionally]
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& PowerSDR Setup - g X

General Audio Display DSP Transmit PA Settings Appearance Keyboard CAT Control Tests
Options Image Reject Keyer AGC/ALC
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Secondary: CAT o Sidetone Ramp (ms): |5 3 
PTT Line: DTR o Reverse Paddles 7
Key Line: RTS v [ 2-\wire Cable
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v [
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Console EXIT Check for Updates [ Always On Top

Figure 39: Setup-> DSP-> Keyer

Connect your paddles or keyer to the Key jack on the back panel (see page 9) and on the Keyer
Sub-Tab in the Connections  section, set Primary to Radio (see Figure 39 above).

In the Options section, check lambic for lambic mode, otherwise leave unchecked (e.g. for a
straight key). If the paddles seem reversed, check Rev. Paddle . If your key connector only has
a tip and shield (i.e. the cable is a mono cable), check 2-Wire Cable ; leave unchecked if
the connector has atip, ring and shield. Check Disable MOX Ul Lockout to prevent all
controls from being locked out during Transmit.

Check CWP to allow the use of the CWX panel without being in CW mode. Check
Override console Voice keyer buttons with CWX Macro F3 -F6 to allow you to hide
CWX panel but use the voice keyer buttons or F3 -F6 keys to send CWX macros whenever

in CW mode. Check Visual display of CW pulses on Panadapter to allow display of
Transm it CW on the panadapter.

The Break In option allows the radio to start transmitting simply with detection of keyer input.
Set Delay to the amount of time between key up and when the radio will switch back to
receive.

Select the settings for CW Pitch , Wei ght and Ramp as desired (refer to the Keyer Sub-Tab
section on page 153 for more detail).

If not using Break In, click MOX (16) on the Front Console and begin transmitting using your
paddles. If using Break In (8) , simply begin transmitting to key the radio. If using lambic
mode, adjust the speed with CW Speed (8) on the Front Console. If Disable Monitor is
unchecked, you should hear the side tone. Verify with the TX Meter (4) set to Fwd Pwr that
there is forward power.
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5.

You are now ready to begin a QSO. If a 50 ohm dummy load was connected, connect an
antenna in its place. Tune to the desired frequency using one of the methods outlined in the
Tuning Methods section above. Select either CWL or CWU (6) and proceed with the QSO.

External Keyer

1. Connect your paddlesor keyer to the Keyjack onthe back panel (see page 9) and set the
Primary Connection to Radio (see Figure 39 above)

2. In the Options section, leave lambic unchecked. If your external keyer does not seem to be
keying, try checking Rev. Paddle . If using an external keyer with a side tone, check the
Disable Monitor (8) check box to avoid hearing the side tone from the internal keyer. The
Break In option allows the radio to start transmitting simply with detection of keyer input. Set
Delay to the amount of time between key up and when the radio will switch back to receive.

3. If using the side tone from the internal  keyer, select the settings for CW Pitch. Select the
settings for Weight and Ramp as desired (refer to the Keyer Sub-Tab section on page 153 for
more detail).

4. If not using Break In, click MOX (16) on the Front Console and begin transmittin g using your
external keyer. If using Break In , simply begin transmitting to key the radio. If Disable
Monitor is unchecked, you should hear the side tone. Verify with the TX Meter (4 A) set TX2
to COMBO that there is forward power.

5. You are now ready to be gin a QSO. If a 50 ohm dummy load was connected, connect an
antenna in its place. Tune to the desired frequency using one of the methods outlined in the
Tuning Methods section above. Select either CWL or CWU (6) and proceed with the QSO.

CWX Form

If you wish to send CW automatically, click on CWX (36) on the Front Console menu to open the CWX
Form shown Figure 40 below . (Refer to the CWX Form section on page 113 for more detail on how to
use this form).

B CW Memories and Keyboard ... = a X
= Stop (Esc) Key Help 24 H B 2 400 2 50 % (O Poll C/ Key
= Speed WPM Repeat Delay Drop Delay PTT Delay Visual CW/
‘wild Card Text OK1DTP
F1' ke9ns F4 | RR KEONS OP DARRIN URS5NN  F7 1 2
F2 KEONS UR 5NN 5 F8  agn”
F3 | ke9ns ™ 5NN TU FG: RR TNX FER QSO DE KESNS 73 Fo |
() Pause (F11) Clear (F12) Keyboard | = Edit Morse: 32] |* | space
=
Override Voice Keyer buttons with C\wX macro F3-F6 Always On Top

Figure 40. CWX Form

1. Clickon oneofthe numbered buttons to start transmittingthe  corresponding CW sequence.
Verify with the TX Meter (4) set to Fwd Pwr that there is forward power.
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2. You are now ready to begin a QSO. If a 50 ohm dummy load was connected, connect an
antenna in its place. Tune to the desired frequency using one of the methods outlined in the
Tuning Methods section above. Select either CWL or CWU (6) and proceed with the QSO.

Third Party CW Program

If the third party software and PowerSDR are running on the same computer, it also requires the
computer to have two vitual serial ports (2 ends of the same virtual cable)

Avirtual serial port pair can be created, as shown in Figure 41. There are various programs that can
be used to create such a virtual serial port pair, such as i g p Mg profiCom0OCom 0. The key to

understand is that virtual serial ports present themselves to programs just like physical ports. Also,
the pair consists of two virtually interconnected ports (shown below as COM-A and COM-B). One of
these ports is selected as the CAT control port in PowerSDR, the other as the port to connect to in the
CW program.

Virtual Serial PowerSDR

Third Party Program
ki s Port Program

Port=COM-B aut
RTS=CW XY
DTR=PTT B i

PTT via CAT

Com-B Com-A
Virtual COM-Port Pair

Figure 41: Diagram Illustrating ConnectionsBetweenPowerSDRand Third Party Program
In the following we will assume that a virtual serial port pair COM6/COM26 has been created. (In other
words COM-A = COM26 and COM-B = COMG6). Try using VspMgr to create these COM port pa irs.

1. In PowerSDR open first the Setup -> CAT Control tab, select COM26 as the Cat Control
port for PowerSDR to connect to and check Enable CAT (see page 171).

2. Next, in PowerSDR open the Setup -> DSP-> Keyer shown in Figure 42 below to access
the Internal Keyer controls.

L If the CW program runs on one computer and PowerSDR on another, two physical serial ports are indeed required (one on
each computer). The ports are interconnected as described.
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Key Line: RTS o [C] 2-wire Cable
Mode B
kE:;bled gﬁaanbgl:s Ul MOX [C] Mode B Strict
(] Auto Mode Swch
Delay (ms): [400 {2 () Strict Char Space
@ cw Visual display
of Cw/ pulses

Qverride console Voice Keyer on Panadapter

buttons with C\WX macro F3-F6

Factory Defaults Import Database... Export Database... oK Cancel Apply

Console EXIT Check for Updates = [ Always On Top

Figure 42: Setup> DSP-> Keyer

3. On the Keyer Sub-Tab in the Connections  section, set Secondary to CAT (to use the virtual
COM port COM26), as selected on the  CAT Control Tab. This will open up two additional
selection boxes. Set PTT Line to DTR and Key Line to RTS as shown above.

4. Finally, configure your CW program to use COMG6 as its port, set PTT to operate via CAT and
connect CWto RTS and PTTto DTR. Set the transceiver type as a Kenwood ®1 752000 (The CAT
control commands of PowerSDR are based on those of the Kenwood TS2000 and have been
extended to cover Po we r S By sunique features. Right Click on the KeyCatShortCut item
at the top of PowerSDR console screen to open up the C AT command PDF.

5. You are now ready to begin a QSO. If a 50 ohm dummy load was connected, connect an

antenna in its place. Tune to the desired frequency using one of the methods outlined in the
Tuning Methods section above. Select either CWL or CWU (6) and proceed with the QSO.

[The rest of this page has been left blank intentionally]

! Kenwood is a registered trademark of Kenwood Corporation
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Digital Operation

External Digital devices may require real physical audio cables and real COM serial p ort connections
back to your PC, which in turn are routed to PowerSDR by selecting the VAC1 or VAC2 features.

For modern digital devices and modes in which the entire digital operation resides in a 3 " party
PC program , we can connect these programs bac  k to PowerSDR using  use a nother 3 " party
program called Virtual Audio Cable (VAC) to create virtual digital audio connections, that present

themselves to programs just like arealaudiocable .Sear ch {fCarb|lde\wBi Voi c dohddrect er 0
Virtual Audi o Cable s.

Likewise, for the serial port interconnection, there are several programs that can be used to create a
virtual null -modem serial port  pair. This is described in the previous section (see Third Party CW
Program on page 65). Figure 43 below illustrates these virtual connections.

Virtual Serial
Port Program

Third Party
Digital Program

PowerSDR

Port=COM-B || | Virtual CON-Port Pair
PTT via CAT -
Virtual Audio Cable
Output=Virtual Cable 1 e i Input=Virtual Cable 1
Input=Virtual Cable 2 |—— i — Qutput=Virtual Cable 2

Figure 43: Virtual Audio and Serial Port ConnectionsBetweenPowerSDRand Digital Program
In the following we will assume that two virtual audio cables (Virtual Cable 1 and Virtual Cable 2) have
been created as well as a virtual serial port pair COM6/COM26 . (In other words COM-A = COM26 and
COM-B = COMS).

L If the digital mode software and PowerSDR run on separate computers, two sound cards (one on each computer) are indeed
required and they are interconnected as described.
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Setup Memory os About GetHelp

\ 173 VFOB
v - - T v
TOP 5 Step: 10 [1177
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|
|
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»: ™% 5)
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s
1 . 4 6)
\ | \ ' \
Al 7 y y i i ! " " ”»‘m ;
W AN S ) A x v " by by
40 4 14.1000 14.1200

Center' [700M:) i@ "05x 7% "2 ax

SPLT" "ASE VAC1 RXGain: 0

0Beat "A<E (12)

V" ASE

XIT 0 RIT'T RXM 2 B Stereo
o a o a vOX —9— 100
TXProfle: S
mag 0 fad
use 5.0k 4.4k 3.8 GDDD 90~ DWO

WU I T T B Lock® Angle —_—
SAM 24" “Var 1 "Var2 W Lock Magniude

BIGT Low[ 77 [ 2] Sync’ “On Rst

FlexRadio owerSDR™ 70 [Mods by KESNS] FLEX-5000: 1211-3170 : US Extended

Figure 44:. Front Panel Controls Used for Basic Digital Mode Operation

VAC1 TXGain: 0

Please use Figure 44 to identify the controls referenced in the following step -by-step instruction. For
consistency we have used the same control identifiers as in Figure 46 on page 73 and for clarity we
have left out any identifiers of controls not referenced.

[The rest of this page has been left blank intentionally]
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1.

Follow the Power Up Procedure, described on page 52. Then click the Start button (14) . Set
the following controls as specified in Table 12.

Table12: Initial Control Valuesfor Digital Mode Operation

Reference to
Ctrl Value Figure 44

VFO A 14.074 MHz (@)
RX Meter Signal 4)
TX Meter TX2 COMBO (4a)
BAND 20m (5)
Mode DIGU (6)
Filter Around 3kHz (7)
VAC1 Oon (8)
Display Mode Panadapter 9)
AVG On 9)
PEAK Off 9)
MultiRX Off (10)
SPLT Off (12)
XIT Off (12)
RIT Off (12)
MUT off 17)
ATU/BYP ATU (if applicable) (20)
AF 50 (21)
AGC-T 70 (22)
Drive 50 (23)
AGC Med (24)
Preamp On (25)
SQL Off (26)
RX2 Off (if applicable) (29)

In PowerSDR openthe  Setup -> Audio -> VAC1 (see Figure 45 below ). Check Enable

VAC 1, Select a Virtual Cable (like  VoiceMeeter Output ) as the Input , and a Virtual
Cable (like VoiceMeeter Aux input ) as the Output

If your digital mode software requires a stereo connection, check Stereo . To

automatically enable VAC for DIGU , DIGL and DRM (6) modes, check Auto Enable . When
operating these modes, the Front Console also shows several controls relating to VAC (8), as
shown in Figure 44 above ). You can now use VOX to PTT the radio. This prevents audio

from becoming out of sync after hours of continuous operation or Check Reset VAC

every hour

If you want your digital mode software to control PowerSDR, then in the Setup -> CAT

Control , select COM26 as the Cat Control port for PowerSDR to connect to and check
Enable CAT (see page 172).

[The rest of this page has been left blank intentionally]
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B PowerSDR Setup = = X
Primary VAC1 VAC2
Enable VACT O Select A Buffer Size Gain (dB)
Virtual Audio Cable Setup fto/from PC) A 512~ RE o 1 kit
Driver: [y v TX 0 i Direct 1/Q
MET Windows -
Seple Rete (7] Output to VAC
g‘gurtec VoiceMeeter vaio v 48000 Mono/Stereo
G [[] Stereo
gétgr:y VoiceMeeter Aux vaio
Allow PTT to override/bypass Buffer Lat
© selects B VAC for Phone : ’3’1_00"‘“: ool
Virtual Audio Cable Setup tto/from PC) B ([ Mix VACT and MIC audio '
Driver:  Windows DirectSound ~  [[] Reset VAC every hour B[00 g5
:‘Jg‘i‘ec VoiceMeeter Output (VB-Aud ~ Auto Enable
Output: 0 Enable for Digital modes on Mode
PC pla;/ VoiceMeeter Aux Input (VB-2 ~ ) change. Disable for all other mode
Factory Defaults Import Database... Export Database... OK Cancel Apply
Console EXIT Check for Updates = (@ Always On Top
Figure 45: Setup-> Audio -> VAC1
4. Start up your digital mode program, select a Virtual Cable (like VoiceMeeter Aux Output ) for

itsInput, and a Virtual Cable (ke VoiceMeeter Input ) for its out put.
Use the RX Gain (8) control to adjust the audio level going to your digital mode program
(instead of the AF (21) )and TX Gain(8) toadjustthe level goingto PowerSDR.

5. If you are controlling PowerSDR with your digital mode software, set its CAT port to COM6.

6. In the Antenna Form (38) choose Simple complexity level and set RX1 to ANT1 (see page
119 for more on the Antenna Form). Connect a 50 ohm dummy load to the ANT 1 antenna
jack, or tune VFO A (1) to a quiet frequency on the selected band. Use the TUN (19) button
to verify power output on the TX Meter (4 a) (Set to Combo ). If using the optional,
integrated ATU, select Automatic on the ATU Form (39) and then click the TUN (19) button.
See the section on the ATU Form on page 123 for more on how to use the ATU.

CAUTION: If you are not using the internal ATU then connect a 50 ohm dummy
load, or ensure that the antenna presents a 50 ohm load with a low
SWR. Failing to do so may damage the FLEX-5000 output transistors.

7. If using CAT control, click on the Transmit button of your digital mode program. It should switch
PowerSDR to transmit. Transmit atest signal (e.g. several CQ calls) in the mode you plan to
operate and use the TX Gain (8) control to adjust the volume of audio coming from your
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digital mode program. Set the TX Meter (4 a) to Combo or ALC and adjust for O dB to
calibrate transmit. Click on Receive on your digital mode program and PowerSDR should
switch back to receive.

You are now ready to begin a QSO. If a 50 ohm dummy load was connected, connect an

antenna in its place. Tune to the desired frequency using one of the methods outlined in the
Tuning Methods section above. Select either DIGL or DIGU (6) for lower or upper side band
digital mode operation respectively. Select DRM (6) for DRM mode operation.

Note 1: The DIGL , DIGU and DRM (6) mode buttons bypass all signal
processing in PowerSDR, except for AGC and Filtering. With DIGL
and DIGU you have control over the filter width using the filter
buttons (7) . DRM mode invokes a fixed 10 kHz wide double side
band filter.

Note 2: DIGL and DIGU (6) apply an offset when using Spectrum Click
Tuning (see page 130). By default, the offsets are set to 1200 Hz
(SSTV) in DIGU mode and 2210 Hz (RTTY) in DIGL mode
respectively. These offsets can be modified on the Setup ->
General -> Options

Separately, so called RTTY Offsets (for DIGU and DIGL mode) can
be applied to the VFO A (and/or VFO B ) frequency, before CAT
reports it to athird party program (see page 171). These offsets can
be modified on the Setup 7> CAT Control

Hint 1: When operating digital modes you have two options with regard to
using filters. On the one hand you can use a wide band -pass filter in
PowerSDR and use the filters within your digital mode program for
selectivity.

On the other hand you can home in on a specific signal with
Power S Oierd sand ignore the filters  in your digital mode program.
Although circumstances and operator preference will dictate which to
use, many operators have found the second option to be especially
valuable to them.

Hint 2:
See ke9ns.com/flexpage.html Digital program section.

[The rest of this page has been left blank intentionally]

F5K -M2.8

71 02003 -2010 FlexRadio Systems


http://ke9ns.com/flexpage.html

Chapter

Front Console
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Figure 46: PowerSDR 2.0Front Console

The front console controls the basic functions of the radio: frequency,
mode, filters, and display. In addition to these basic features, there
are many other controls that are described in detail below. The exact
behavior of many of these controls can be configured with the Setup
Form.

The lower part of the font console will only be visible if you have the
second receiver (RX2) installed.
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Note 3: Corresponding main and second receiver control identifiers have
corresponding numbers, with the latter appended by the letter b.

Hint 1: Hovering with your mouse over any contro | will show a brief
description of that ¢ o n t rfunttiéns

Hint 2: Clicking just to the left or right of a slider will respectively decrease or
increase its value by 1.

(1) VFO A

Split MultiRX VFO A Appearance

VFO A 14 179 000 7'295000

20M Ext/Adv Phone

14 179 000 7.295 000

VFOB

7.295000 14.179000

7.296000 X TX
Figure 47: VFO A and VFO B (with RX2 present and ON)

VFO A is the main tuning VFO for the pr imary receiver RX1 and the transmitter. It consists of a
frequency and a band description (related to the selected frequency). VFO A (and VFO B see below) act
slightly differently, depending on whether the secondary receiver RX2 is on or not:

¢ When RX2is off (or notinstalled), VFO A is the the main tuning VFO and VFO B tunes the
primary receiver's secondary (split transmit or multiRX) frequency.

o With Split off, the transmit frequency is displayed in VFO A (VFO A TX indicator is red)
o With Split on, the transmit frequency is displayed in VFO B (VFOB TX indicator is red)

Note: Split and MultiRX are only available for the primary receiver RX1.

1 RX2 Off means that either the second receiver is not installed or itis installed, but switched off.
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¢ When RX2 is on, VFO A is exclusively dedicated to RX1 (and VFO B to RX2). As can be seen in
Figure 47 above, in this case the RX1 split transmit or multiRX frequency is shown as a sub-
frequency in the lower section of the display, where otherwise the band text would be.!

o Clicking onthe TX indicator in VFO A or VFO B will respectively switch the transmit
frequency to either the RX1 (VFO A) or RX2 (VFO B) frequency.

o |If Split is on, the RX1 transmit frequency is the VFO A sub-frequency, displayed in red.

0 RX2 Split  button will appear (see 3a VFOB for details). Split can be active on both RX1
VFOA and RX2 VFOB at the same time (manually selecting which VFO to be TX enabled)

The upper frequency area of the VFO is a Text Box and may be edited as such (click and drag
highlighting, etc).The same holds for the lower area, when it displays a frequency instead of a band
description. The upper area may also be changed by entering a numeric character (without any mouse
interaction).  You can enter Frequency in khz (i.e. 7125 = 7.125 mhz). An underline indicates the
digit that will be tuned when hovering over the frequency display. See the Tuning Methods on page
54 for more details on how to tune. Note that when using the keyboard to enter a frequency, you can
return to the previous frequency at any time by pressing t h e 6 E {&Es@ pey dbefore you press the
Enter key.

The Band Text information below the frequency gives general information about the FCC Amateur

bands as well as the Short Wave Radio bands and WWV. Right Click on the Band Text will Toggle

Band Text to appear in the Panadapter area displaying the defined area described in the Band

Text. If not on a recognized frequency, the text will display A OuQf B a n dldnot in an amateur band,
the text background will change from black to gray. Note that this information has no bearing on the
current operating mode.

S
b
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Figure 47a: Right Click on Band Text under VFOA or B to Toggle BandText

(2) Tuning Controls
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Figure 48: Tuning Controls

VFO Sync keeps VFO B synchronized to VFO A. This can be especially useful when using both RX1 and
RX2 for diversity reception.

VFO Lock keeps the frequency from being changed inadvertently. This is a handy feature to use while
in a QSO to keep from accidentally losing the frequency due to clicking in the wrong area or hitting the
wrong key on the keyboard. Check Setup -> General -> Options ->VFO Lock A/B . Now Right
Click to Toggle between VFOA, VFOB or Both Locked

The Tune Step displays the current tuning rate when usingthe mouse wheel (or Ctrl + Up/Down
Arrow) totunetheradio.  Rotating the mouse wheel away from you will increase the frequency with the
tune step for each click, while rotating the wheel toward you will decrease the frequency. You can

change the Tune Step by clicking the T or+ buttons, clicking the mouse wheel button, or using Ctrl

+ Left/Right Arrow.
Tune Step values are also remembered by Mode (CW vs SSB)

The Save button quickly saves the frequency, mode and filter. The saved frequency is shown in the box
to its left. The Restore button restores the most recently saved frequency (displayed), mode and filter.

! The band text returns by turning RX2 off, or leaving RX2 on, but turning split and/or multiRX off.
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(3)VFO B

RX2 Off: Split Transmit Frequency RX2 On: RX2 Split ON

VFOB

7.295000| 14.179 000

A qUTTILY

™

Figure 49: VFO B

The operation of VFO B is similar to that of VFO A. However, VFO B is used only in specific instances:

¢ Without RX2 installed or with RX2 installed but Off:
0 VFO B displays in red the transmit frequency when operating split (SPLT is On).

0 VFO B displays in yellow the second receive channel frequency when activating the multi
receive function (MultiRX is On).

o Otherwise, it can be viewed as a storage contai ner to copy VFO data to and from VFO A
(see the VFO Controls section on page 95).

¢ With RX2 installed and On, VFO B tunes RX2 exclusively. RX2 Split button will appear. In
this case the RX1 split or multi RX frequencies are displayed in the lower section of VFO A
(see above).

0 The red TX indicator identifies the transmit frequency. Clicking on the TX indicator of
VFO A or VFO B will change the transmit frequency to either RX1 (VFO A) or RX2
(VFO B).

(4 and 4b) Multimeters

RX1 Meter TX Meter RX2 Meter TX Meter(2nd)
Sig Pk v Mic Signa v Combo ¢
-123 dBm -17171 dBm

579 s20 ., as 579
3 W\ %so 7;\)/%60
VFOA SIG <

VFOB SIG

220 ., a8
|

Figure 50: Primary (left) and RX2 (right) Analog Multimeters

The multimeter displays both digitally and graphically various RX and TX signal parameters as
determined by the selection from the (two) drop down boxes at the top.

The text display below the meter selections shows the digital data for either the receiver or the
transmitter  (Signal strength in Figure 50 above ). The lower display at the bottom of this section shows the
data graphically as an edge meter. Alternatively a bar graph display can be selected (see the

description of the Setup Form - Appearance Tab, Meter Sub-Tab on page 168).
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100 120

10

M 2 D
13 5 7 9 +20+40 +60db

Figure 50a: Available Multimeter facesTop left to Bottom right: Analog TR7, Analog,
Edge, Bar, Combo(TX2 only)

Left Click onthe RX1 Meter cycles through all available meter f aces. Right Clicking will open
up Setup -> Appearance -> Meter. This is where you can select the look of the meter.
The Last meter face is called AComboo and can only

Right Click onthe digital dBm value area will toggle the Meter  RX/TX selection menu
OFF/ON. Setup -> Appearance -> Meter -> Meters On Top (just like Figure 46)

RX1 and RX2 Meters

¢ Signal (Signal Level): Calculates the true RMS power in dBm of the current signal within the
passband, as measured at the selected FLEX-5000 antenna port.

¢ Sig Avg (Signal Average): Calculates the true RMS power in dBm of a time -averaged signal
within the passband, as measured at the selected FLEX-5000 antenna port.

¢ Sig Pk (Signal with Peak hold): Analog meters show Avg needle along with a Red Peak
hold needle

¢ ADC L (Analog To Digital Left): Calculates the level in dBFS (decibel full scale) of the Left
input from the internal 1/Q ADC.

¢ ADC R (Analog To Digital Right): Calculates the level in dBFS (decibel full scale) of the Right
input from the internal 1/Q ADC.

¢ ADC2 L (Analog To Digital RX2 Left): If the second receiver RX2 is installed, calculates the
level in dBFS (decibel full scale) of the Left input from the internal 1/Q ADC for RX2. If RX2 is
not installed, displays -200.

¢ ADC2 R (Analo g To Digital RX2 Right): If the second receiver RX2 is installed, calculates
the level in dBFS (decibel full scale) of the Right input from the internal 1/Q ADC for RX2. If RX2
is not installed, displays -200.

¢ Off: Used for debugging purposes or to save C PU cycles on slower machines.
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TX Meters

¢

¢

Fwd Pwr (Forward Power): Reads out forward power minus reflected power in Watts as
measured by the internal ADC on the PA. The meter shows average power.

Note: In SSB, the typical male voice peak to average ratio is 14 dB. This
me ans that a typical voice without the DX and/or CPDR enabled will only
read 4-10W on an average meter when peaking at 100W.

Ref Pwr (Reflected Power) : Reads out reflected power as measured by the internal ADC on
the PA.

SWR (Standing Wave Ratio): Reads out the standing wave ratio as calculated from the
measured forward and reflected power. (Only available with TUN on)

Mic: (This works in RX and TX modes.) Reads modulation power from -20 dB to 3 dB. Ideal
operation will peak around O dB and will rarely if ever hit 3 dB. If it is hitting 3 dB, the ALC is

cutting back the power. Adjust the MIC control on the front console to give more or less
modulation.

Combo: (RX2 -TX2 meter only ) Shows FWD Power, SWR, ALC and live MIC all at the
same time. All fields have a peak hold indicator.

EQ: Reads the power in dB following the equalizer, where 0 dB is ideal. If the equalizer is not
enabled, the equalizer power is equal to the Mic power.

Lev eler: Reads the power in dB following the leveler, where 0 dB is ideal. The leveler attempts
to level the voice coming from the microphone as the head and mouth change position relative
to the microphone element. If the leveler is not enabled, this power is identical to EQ.

Lev Gain: Reads the gain in dB currently being applied by the leveler.

ALC: Reads the power in dB after the ALC, where 0 dB is ideal.

ALC Comp: Reads the gain in dB applied by the ALC algorithm. The gain is always <=0 in dB.
The minus sign is implicit.

CPDR: Reads the power in dB after the compander, where 0 dB is ideal. If the compander is
not enabled, it reads the same as ALC Comp.

Off: Used for debugging purposes or to save CPU cycles on slower machines.

The TX meters Mic, EQ, Leveler , CPDR and ALC show either peak or true RMS values, depending on
whether TX meter is set to use peak readings for DSP Values (see Setup Form i DSP Tab on page 163)
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(5and 5d) Band Selection& Band Stacking Memories

RXT - VFOA RX2- VFOB
630 160 80 630 160 80

60 40 30 60 40 30

20 17 15 20 17 15
12 10 6 12 10 6
VHF+  WwWV ~ SWL VHF+  WwWV — SWL

Figure 51: Primary (left) and RX2 (right) Band Selection

(5 -5b) Band Selection controls perform multiple roles in PowerSDR. First, when tuning the VFO

to a specific frequency the band indicator will move to the appropriate band . This is used to

quickly identify which band you are in (see Figure 51). Out si de of your <countries HF
band will jump into the nearest SWL band, and lastly VHF/UHF bands.

Secondly, clicking on one of the Band Selection buttons will change the frequency, mode and filter to
the one last used on that band for RX1 or RX2 .

The third role is a feature called Band Stacking Memories (RX1 only). A single memory is defined as a
frequency, mode, and filter combination. Each band has several memories associated with it. Clicking
on a band button repeatedly will cycle through the available memories. This is useful to quickly tune to
various frequencies within a band.

To replace one of the memories  (for RX1 you have 2 options) with the frequency, mode, and filter of
your choice, first click the band button for the band memory you would like to modify. Then change
the frequency, mode, and filter to the desired settings (the frequency must be in the band selected).
Finally click the band button again to save the values. For RX2 you can only use the BandStack

window

(5 ¢) BandStack Button ( Black -Green): Left Click To open (5d) BandStack window. If Meters
ontop (Setup ->Appearance ->Meter ->M eters on Top) , BandStack window appears top right (see
below). RightClck on fABand Stacko button for Floating Band Stack

(5d) BandStack Window: Click on the fiBand Stack 0 button (See figure 51a). W ith the BandStack
window active, click the Add, So rt, or Del (Delete button). Right click on Band Stack memory to
iLocko it from b deftrClick o ananmybandstaekmemory will jump to this memory

(VFOA on top and VFOB on bottom)

BandStack VFO A&B

Figure 51a: Click on BandSack button (turns Green) to enable BandStack window
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The modified memories will be saved to the database upon graceful exit of PowerSDR. If for some
reason PowerSDR crashes the changed memories will not be saved in order to keep faulty data from
making it into the database.

Note : Some band memory frequencies (such as 60m and WWYV) are fixed
and cannot be changed. And BandSt a

The VHF+ button (RX1 only) will swap between the typical HF bands and any configured transverter
bands (see the description of the XVTRs Form on page 111). The VHF band buttons work in the same
way, but for the frequencies within the transverter frequency range.

(6 and 6b) Mode Selection

Figure 52: Mode Selection

The Mode Selection controls allow you to changethe selected demodulation routine. Changing modes
will select the last fr equency and filter used for that mode. Additionally, it will display the (configurable)
filter settings available for that mode (see Figure 54 below ) as well as display the appropriate mode
specific controls on the front console (see page 82). Following is a list of the available modes:

¢ LSB: Lower Side Band. (Right Click SPLT togglesa+/ - 5khz split )

¢ USB: Upper Side Band. (Right Click SPLT togglesa+/ - 5khz spli t)

¢ DSB: Double Side Band

¢ CWL: CW Lower Side Band. (Right Click SPLT togglesa+/ - 1lkhz split )

¢ CWU: CW Upper Side Band. (Right Click SPLT togglesa+/ - 1khz split )

¢ FM: Frequency Modulation . Right Click toggles between : Narrow 2khz ( 2FM ), 5khz ( 5FM ), wid e
20khz (WFM)

¢ AM: Amplitude Modulation . Left Click toggles between : Standard DSB with carrier( AM), H3E LSB
with carrier (AM-L), H3E USB with carrier ( AM -U)

¢ SAM: Synchronous AM (locks on carrier) . Left Click toggles between :standard (SAM), H3E LSB
with carrier ( SAM -L), H3E USB with carrier (SAM -U)

¢ SPEC (RX1 only): Spectrum mode (DC IF, max bandwidth determined by the selected
sampling rate)

¢ DIGL: Digital Lower Side Band (Enables VAC if VAC Auto Enableis engaged, see page 139)
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¢ DIGU: Digital Upper Side Band (Enables VAC if VAC Auto Enable is engaged, see page 139)

¢ DRM: Digital Radio Mondiale (requires licensed external demodulator software not available
from FlexRadio Systems; Enables VAC if VAC Auto Enable is engaged, see page 139)

Hotkeys are available in the Setup -Form, Keyboard Tab to cycle through the various modes using the
keyboard (see page 170).

(7and 7b) Filter Controls

5.0k 4 4k 3.8k
33k 2.9k 2.7k
2.4k Var1 Var2

Figure 53: Primary (left) and RX2 (right) Filter Controls

The filter controls consist of ten customizable, mode -specific, labeled filter buttons and two variable
filter buttons.

Labeled Filter Buttons

Clicking on any of the labeled buttons in the top half of the filter controls section sets the filter

bandwidth. The available filters depend on the selected modulation mode. The 3 groups of default filter
selections for CW (CWL, CWU), SSB (LSB, USB, DIGL, DIGU) a nd DSB (DSB, FMN, AM, SAM) are
shown below. The SPEC (RX1 only) mode has no filters associated with it and the DRM filter is fixed at
12 kHz.

CW Default Filters SSB Default Filters DSB Default Filters

5.0k 44k 338k
400 33k "Nk 2%
Var1 "Var 2 24k "Var1 "Var2

Figure 54: Default Mode Dependentilters
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Each of the 10 (7 for RX2) labeled filter buttons can be customized for any of the modes. To do so,
right click on a filter butt on and select Co n f i g uto bridg up the screen shown in Figure 55.

B Filter Setup = X
Mode: |gp Name: 2 %

High: -
50k | 44k | 38k a 0 :
33k [ 2% | 27 Low: 2500 2
2.4k 2.1k 1.8k \Width: 2900 &

1.0k Var 1 Var2

Figure 55: Filter SetupScreen

On the left, select the Operating Mode and the filter button  to configure. A preview of the filter is
displayed in the lowe r section of this screen. On the right, adjust its settings. Alternatively, inthe
preview screen, drag the filter as a whole, or drag the edges to adjust. When done, you can select
another button and/or mode to change that filter. When finished, just close the Filter Setup Screen. To
revert back to the default settings, right click on a filter button, select Reset to Defaults and click
Yes.

Note: Although there are 3 groups of mode -dependent default filter settings,
you can customize the labeled filter for each mode independently. E.g.
you can have different filters for LSB and USB, for FMN and AM, etc.

Variable Filter Buttons

The variable filter buttons Var 1 and Var 2 offer two separate filters, each of which can be adjusted
with the Low , High and for RX1 also with Width, Shift and Reset controls described below. The
Panadapter display setting is good for visualizing changes to variable filter controls.

¢ Low: Selects the low cutoff frequency for the filter. The value is the plus or minus offset from
the center frequency as shown in the VFO display. Note that in lower side band modes (LSB,
CWL and DIGL) this value can be negative.

¢ High: Selects the high cutoff frequency for the filter. Note that in lower side band modes (LSB,
CWL and DIGL) this value can be negative.

¢ Width : Widens the filter as the slider is moved right, and narrows the filter as it is moved left.
The behavior of this control is set in the Setup Form 71 General Tab, Filter Sub -Tab (page
133).
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¢ Shift: Shifts the selected filter passband up or down from its normal center frequency. This can
help to eliminate interference caused by signals in close proximity of the received signal. The
behavior of this control is set in the Setup Form i General Tab, Filter Sub -Tab (page 133).

0 After avariable filter (Var 1, Var 2) has been shifted you can use the IF - V button to
translate a filter shift to a new VFO frequency (see the VFO Controls section on page
95)

¢ Reset: Returns the Shift control to the default middle position and restores the filter to its
original position (i.e. before the Shift was used).

¢ When the display is set to Panadapter, the mouse can be used to directly adjust the selected
variable filter (Var 1 or Var 2). To do so right click with the mouse on the Panadapter display
until no cross-hairs are showing. Then click on the filter and drag it to shift the filter as a whole
or click on a band edge and drag it to adjust the filter bandwidth.

The Var 1 and Var 2 filters are saved just like the labeled filters and are mode -dependent (i.e. you can
save a different Var 1 filter for LSB than for AM). Hotkeys are available in the Setup Form -
Keyboard Tab (described on page 170) to change the filters using the keyboard.

(8) Mode SpecificControls

This section of the front console displays key controls specific to the selected modulation mode. There
are three sets of controls: Phone, CW and Digital.

PhoneControls

The phone controls, shown below, are available for all phone modes (LSB, USB, DSB, FM, AM and
SAM). Most of these controls can also be found on the Setup Form -Transmit Tab (see page 176, where
a more detailed description may also be found)

Transmit Profile

¢+ TXFltonPan

1 Low High
100 70 H 4000 a

-40 RXEQ "TXEQ

Figure 56: Mode SpecificControls- Phone

¢ Mic: adjusts the software microphone gain. This is a simple multiplier applied to the input
samples when in transmitting. Note that increasing the Mic control will also raise the amount of
noise in the signal. A hardware preamp will give the best performance for amplifying
microphone signals. Having said that, the software gain works very well in many setups. The
setting is optimal when the peak reading on the TX Mic Meter reads just below O dB (see page
77 above)

F5K -M2.8 84 02003 2010 FlexRadio Systems



FRONT CONSOLE CHAPTER 5

¢ DX: click to enable the DX Compander (a form of Compression), which has been optimized
to give your voice an  extra punch, especially useful in DX situations. Adjust its level with the
slider. Works well in SSB to raise avg talk power (set to 3) when used with the Setup ->DSP -
>AGC/ALC -> Leveler setfast: 5,1,125,170 and ALC fast=1,20,170

¢ CPDR: click to enable the Compander and adjust its level with the slider. Works well in AM with
Leveler turned OFF, and ALC OFF 1,1,10

¢ VOX: click to enable the VOX and adjust its level with the slider. See also the Setup Form -
Transmit Tab (page 161). When enabled, a bar graph will show just below the slider control.
The green part of this bar graph shows the portion of the sound level that will not activate the
transmitter;  the red part the portion that will. VOX should be adjusted such that ambient noise
will not activate the transmitter, but a normal voice will. Works with VAC as well.

¢ DEXP: click to enable the Downward Expander and adjust its threshold with the slider. When
transmitting, a bar graph will show just below the slider control. The green part of this bar
graph shows the portion of the sound level that will be attenuated; the red part the portion that
will not. See page 160 for a detailed description on how to set this threshold control as well as
the DEXP attenuation pe rcentage, both of which can be found on the Setup Form -Transmit Tab.

Hint: The Downward Expander can (and should) be enabled in all situations
where ambient noise will render your transmissions less clear,
irrespective of whether VOX is engaged.

¢ Transmit Profile: select the transmit profile to use for phone transmissions. The default
profiles are Default and Default DX. See also the Setup Form -Transmit Tab (page 176)

¢ Show TX Filter: when checked, the band edges of the transmit filter, set on the Setup
Form -Transmit Tab (page 159) will be shown as two yellow lines on the Panadapter
display. It can be an especially useful visual aid when operating split to position your transmit
frequency where desired (in a pile-up) using VFO B (or VFO A sub-frequency when RX2 is on).
Additionally, it will give you a quick visual impression of whether your transmit filter needs tobe
adjusted or not.

¢ RX EQ: activates the receive equalizer (three -band or ten-band). See also the Equalizer form
described on page 109.

¢ TX EQ: activates the transmit equalizer (three -band or ten-band). See also the Equalize r form
described on page 109.

¢ VAC: activates Virtual Audio Cable , see vb-audio.com , VB-CABLE or VoiceMeeter (all 3 ™
party programs)  used to enable digital audio transfer between PowerSDR and other third
party (digital) programs. See also the Setup Form i Audio Tab, VAC Sub-Tab described on
page 138. VAC is not automatically enabled for phone modes, even if Auto Enable has
been checked on the VAC Sub-Tab.
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CW Controls

The CW controls, shown in Figure 57 below are available when either CWL or CWU is selected. Most of
these controls can be found on the Setup Form -DSP Tab, Keyer Sub-Tab (see page 153, where you can
also find a more detailed description).

Speed- 25 WPM Pitch Freg (Hz}

= b
v Enabled Defay (ms):|400 &
« Sidetone

Transmit Frofile

_ Show TXCW
Frequency 4k

Figure 57: Mode SpecificControls- CW

¢ Speed: sets the CW speed when using the internal keyer in lambic mode. Adjust the speed
with the sl ider.

¢ lambic: check to set the internal keyer to lambic mode (see also page 154)

¢ Show TX CW Frequency: check to show the CW transmit frequency as a single yellow line
when the display is set to Panadapter. It can be an especially useful visual aid when operating
split to position your transmit frequency where desired (in a pile-up) using VFO B (or the VFOA
sub-frequency when RX2 is on).

¢ Pitch Freq (Hz): sets the desired audio frequency for CW listening at the center of the CW
filters. This will determine the offset that is applied to the carrier in receive and transmit. The
display will continue to read the actual carrier frequency, but the software will provide for an
offset to get the desired CW tone. This pitch will dete rmine the automated tuning frequency
using the display and mouse ClickTune E functions.

¢ Break In: check the Enabled box to activate Break In for the internal keyer. Set the delay in
the Delay text box. See also page 155. When checked, di sabl es the

¢ Transmit Profile: select the transmit profile to use for phone transmissions. The default
profiles are Default and Default DX. See also the Setup Form -Transmit Tab (page 176)
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Digital Controls

The digital controls, shown below are available when either DIGL, DIGU or DRM is selected. These
controls can mostly be found on the Setup Form - Audio Tab, VAC Sub-Tab (see page 138, where you
can also find a more detailed description).

VAC1 RXGain: -5

—

VAC1 TXGain: 0

G D Mono/Stereo
B Stereo
VOX g 100

TXProtie * Show X

Figure 58: Mode SpecificControls- Digital

¢ VAC: activates Virtual Audio Cable (see  vb-audio.com ), a third party program, VB -CABLE
or VoiceMeeter Banana, used to enab le digital audio transfer between PowerSDR and other
third party (digital) programs. See also the Setup Form T Audio Tab, VAC Sub-Tab described
on page 138. If Auto Enable (page 139) has been checked on the VAC Sub-Tab, then VAC
will automatically be enabled when either DIGL, DIGU or DRM is selected.

¢ VOX: click to enable the VOX and adjust its level with the slider. See also the Setup Form -
Transmit Tab (page 161). When enabled, a bar graph will show just below the slider control.
The green part of this bar graph shows the portion of the sound level that will not activate the
transmitter;  the red part the portion that will. VOX should be adjusted such that ambien t noise
will not activate the transmitter, but a normal voice will. Works with VAC as well.

¢ RX & TX Gain: Adjust the gain for signals coming in and out of the VAC interface. Use the RX
Gain control to adjust the audio level going to third party programs. (Note that for third party
applications this control supersedes the front panel AF control). Similarly, use the TX control to
adjust the volume of audio coming from third party applications (adjust for O dB on the ALC
meter).

¢ Sample Rate: sets the sample rate of the VAC interface. This needs to be matched to your
third party software sample rate.

¢ Mono/Stereo: sets the VAC interface to operate either mono or stereo. This can be of
importance, depending on your third party software. (E.g. MixXW requires the mono setting,
whereas DREAM requires stereo).

¢ Transmit Profile: select the transmit profile to use for phone transmissions. The default
profiles are Default and Default DX. See also the Setup Form -Transmit Tab (page 176)

¢ Show TX Filter: when checked, the band edges of the transmit filter, set on the Setup
Form -Transmit Tab (page 159) will be shown as two yellow lines on the Panadapter
display. It can be an especially useful visual aid when operating split to position your transmit
frequency where desired (in a pile-up) using VFO B (or VFO A sub-frequency when RX2 is on).
Additionally, it will give you a quick visual impression of whether your transmit filter needs to be
adjusted or not.
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(9 and 9k) Display Controls

The main display controls, shown in Figure 59 below , consist of two sections: Screen adjustment
controls and display selection controls. The former act on the screen as a whole, whereas the latter
determine the display type to be used for RX1 (9) and RX2 (9b) respectively.

Auto Wtr/Pan Lvl

[Fan) e————TPSS s Tata) (1000 e ) TR "W 5 R

RX1 Display

AvgP" " Peak

Figure 59: Display Controls

ScreenControls

The screen controls adjust the view of the Panadapter , Panafall, or Waterfall display, they are not
functional for any of the other display types.

¢ (9e) Pan (button) : Left Click (turns RED) toggles between Standard operation, and PAN mode,
where the Panadapter isstationary and the Bandpass moves around the screen as VFO frequency
changes . If you scroll off the screen, the entire Panadapter moves to put the Bandpass in the center.
RightClick  to Reset I.F. back to default values.
PAN mode disrupts the 1Q output for VAC by changing the virtual IF value (normally 9khz for a Flex -
3000/5000 0 r3.8khzforaFlex -1500) to Ohz, with the IF moving as you move around the screen.

¢ Pan (Sliders) : adjust the slider to pan the Panadapter or Waterfall display from left to right.
Click on. Center to quickly center the display. RX2 gets its own slider

¢ (9k) Auto Witr/Pan Lvl: Left Click to auto adjust RX waterfall low level, or TX waterfall
levels (see Setup ->Display ->Waterfall ->Low Level and TX Level. Right Click  to auto adjust
Panadapter Spectrum min level (see Setup ->Display ->Spectrum Grid ->min) . See al so Setup -
>Display ->auto grid level and auto wtr level sliders. The fAauto grido adj
the noise floor on the display. The fAauto wtro adjus

¢ (990 Zoom (button) : Hold mouse  over button (while Power  SDR in Focus) to show Zoom level.
Left Click (turns RED) to Enlarge signals . RightClick  (tums Orange) to Zoom in on Bandpass and
toggle between showing Frequency or Frequency offset.

¢ Zoom (Sliders): Adjust slider to manually change the Zoom level. NOTE: The maximum
frequency span of the Panadapter or Waterfall is dependent on the audio sample rate setting .
RX2 gets its own slider.

¢ (9h) 0.5x, 1x, 2x, 4x: Left Click: on any button zooms VFO A, Wheel Click: Zooms

VFOB. Right Click: zooms 100x, 10x, 20x, 40x for VFOA only (this assumes Setup -
>Display ->Hi -Res PanaFall checked ON for 100x mode)

Ke9ns Video of Pan feature (also referred to as CTUN): youtu.be/JZcbTVARFTA
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(9and 9k)Display Selecton Controls

The main display is able to visualize received (and transmitted) signals in various ways (display types),
which can be selected from the list boxes for RX1 and RX2 respectively. These various display types are
detailed below with a snapshot of each type. The refresh rate (in Frames Per Second, FPS) of the main
display can be modified on the Setup Form -Display Tab (see page 142).

¢ AVG (Average) : click to view time -averaged signals. Toggle between AvgP (Pan only) an d
AvgB (both Pan and water). This will smooth fast-changing signals and is a good way to
separate real from stochastic (noise) signals. The averaging time can be set on the Setup
Form -Display Tab (see page 141). AVG must be enabled for the 0 Beat VFO Control to be
available.

¢ Peak : click to hold the peak value for each frequency in the display.

7.280.0
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Drake Net Sun 2000hr
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¢ (9a) 3D: Click to change Panadapter display to 3D style display (turns Red) . Display will have more
depth if in Panadapter and not Panafall mode, but will work in both. Adjust the 3D effect from Setup -
> Appearance ->General ->3D x offset, y offset, and z offset. This is for RX1 only.

[The rest of this page has been left blank intentionally]
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(9and 9k)Display Type Descriptions

Note: The actual display in PowerSDR is crispe r than the compressed images
shown below.

For RX1 there are six frequency domain display types (Spectrum, Panadapter, Waterfall, Histogram,
Panafall E and Panascope E ) and three time domain display types (Scope, Phase and Phase2). Panafall
and Panascope are only available when RX2 is off (or not installed). For RX2 the choice is limited to
either Panadapter or Waterfall. Various colors used in the display (text, data line, etc) are customizable
using the Setup Form -Appearance Tab, Display Sub-Tab (page 165).

We will now first discuss the display types for RX1 only, followed by the combination of RX1 and RX2.

Spectrum

1000 1500 2000 2500 2000

-100
-110
=120
-130
-140

150

Figure 60: SpectrumDisplay

The Spectrum Display shows a classical spectral view of the frequency with the ends of the display
determined by the bandwidth of the filter. The scale across the top shows the frequency offset in Hz
from the VFO A frequency. Rather than only using half the display window when in lower or upper
sideband, we expand the display moving the 0 Hz line to the left or right margin (1.2 kHz tone in USB
mode with a 2.7 kHz filter shown).

[The rest of this page has been left blank intentionally]
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(9and9k)Panarall
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Figure 61a:(9j) Grab bar between Pan and Water to change ratio. Figure 6E)Grab hand to raise/lower Pan
floor

The Panadapter Display is similar to the Spectrum Display with several differences.

¢ The maximum display width is a function of the selected sampling rate, no matter what filter
bandwidth is selected.

¢ The selected filter is displayed as an overlay to help the user visualize the filter. Shown are the
main RX filter (gray, VFO-A), the MultiRX filter (blue, VFO-B) and the TX filter edges (yellow
vertical lines). The color and transparency of all the filter overlays can be changed
independently using the Setup Form -Appearance Tab, Display Sub-Tab (page 165).
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¢ The frequency scale shows the actu al frequency (in MHz).

¢ The edges of the amateur bands are marked as red vertical lines and the corresponding
frequencies are displayed in red

¢ With the mouse, filters and filter edges can be varied by dragging and dropping
¢ Poaint click tuning is available with mouse and cross hairs showing.

¢ (9) In PanaFall mode, you can Grab the divide between Pan and Water and pull it up or
down to change the ratio of Pan to Water.

¢ (9) You can also Grab the dBm (on the left side) and pull it up or down to raise or lo wer the
level of the noise floor.

¢ RX2 can also use PanaFall mode. It will always appear below RX1
The Panadapter is useful because although you hear only the signals within the audio passband, you
can see in real time all signals within the r e c e i passbénd (as determined by the sampling rate).

This gives a much more complete picture of the surrounding area in the band, especially when there is
abundant signal activity (e.g. contest and DX situations).

[The rest of this page has been left blankint entionally]
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(9and9k)Waterfall
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Figure 62: Waterfall Display

The Waterfall Display shows a scrolling view of activity within the receiver's passband (as determined
by the sampling rate). This makes tracking narrow band signals much easier and can even allow
visualization of CW signals at slower speeds (longer line is a dash, short line is a dot, no line is a
pause).

¢ Across the top the audio passband filters are displayed, similar to the panadapter.

¢ The filter widths and positions can be adjusted with the mouse, similarto the panadapter.

¢ All mouse tuning methods available in the panadapter are also available in the waterfall.

¢ The frequencies corresponding to the Amateur band edges are displayed in red.

¢ The Waterfall Display can be customized on the Setup Form - Display Tab This allows custom

setting of the dynamic range and coloring for the display. (See the Setup Form -Display Tab on
page 143 for more details.)

[The rest of this page has been left blank intentio nally]
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(9and9k)Histogram
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Figure 63: Histogram Display Mode

The Histogram Display is similar to the Spectrum Display, but instead of a single color data line,

additional colored data is used. Blue signals are real -time (current) signals that are below a signal
threshold (roughly below the average plus a small margin). The red signals are real -time (current)
signals that are above that same threshold. The green signals are previous peaks on that same

frequency that will fade as time goes by (a type of history, hence the name).

Scope

Figure 64: ScopeDisplay

The Scope Display shows the received or transmitted audio  signal inthe time domain. Shown is an SSB
signal. The Scope Display is particularly useful when transmitting to monitor your audio wavefo rm, e.g.

to see the effects of DX (page 82) or equalization (page 109). The time base can be adjusted on the
Setup Form - Display Tab (see page 141). In AM mode , a AAM Negative  Modulation >100% O
Red Warning will appear when the Carrier collapses (if you see a flat horizontal line) due to
excessive Negative audio Peak above 100%.

[The rest of this page has been left blank intentionally]
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(9and9%)Phase

Figure 65: PhaseDisplay

The Phase Display maps the filtered | and Q (Left and Right) channels to the X and Y coordinate planes.
This is useful for making sure the two channels are 90 degrees out of phase as they should be. There is
also a Phase2 Display that maps the unfiltered data directly from the ADC. When a continuous carrier
signal is received, the unfiltered data in the Phase2 Display should produce as near to a perfect circle
as possible. If the circle distorts into an oval or a straight line, the input phase is off balance which
would indicate a connection or hardware problem.

Pandapter

This display is just the Panadapter displays described above. This can be used for both RX1 and
RX2.

Panascope

This display is a combination of the Panadapter and the Scope displays described above. It is only
available when the second receiver RX2 is off.

Off

In this setting the display is turned off. It is mainly used for debugging purposes, but can also be used
with slower systems to decrease the CPUload to more reasonable levels.

(9b)RX2Display

With RX2 installed and on, the RX2 available display types are Panafall, Panadapter and Waterfall.
The screen then shows the RX1 display type above the RX2 display type, as illustrated in Figure 66.

[The rest of this page has been left blank intentionally]
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Figure 66: Combined RX1 and RX2 Pana Fall

(9cand9d) Cursorand PeakPosition

Cursorinfo  : Position of the mouse over the Panadapter: Frequency offset from Ohz line, d Bm of the cursor,
Frequency of the cursor. Mouse over Waterfall changes dBm to time from now in seconds. This works for both
RX1 and RX2 based on location of mouse.

Peakinfo : Frequency offset of the Peak signal from the Ohz line, dBm of the peak signal (best to be running with
AvgP on), Frequency of Peak signal.

Cursor info
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Figure 67: Cursor and Peak Position Information

¢ In the frequency domain displays (Spectrum, Panadapter, Histogram, Waterfall), right clicking
the mouse cycles through yellow crosshairs, red cr osshairs (only if SPLT or MultiRX is
enabled), or no crosshairs. The crosshairs span the width and height of the display (yellow
cross hairs are shown in Figure 67 above).

¢ Together with the AVG control they allow easy measurement of signals on the display. For
example, in Figure 67 the cursor position is offset -10219.9 Hz from the VFO frequency and is
at 14.244780 MHz. The horizontal line of the crosshairs is at -96.0 dBm.
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¢ Another feature of the crosshairs is ClickTuning. Clicking the left mouse button with the yellow
crosshairs visible tunes VFO A (and for RX2 VFO B) to the frequency indicated by the cursor
position data (or if Snap ClickTune is on, see page 130), to the nearest multiple of the Tune
Step). The red crosshairs tune VFO B if RX2 is off (or not installed), or the lower section of VFO
A (see page 74). This is an excellent way to tune CW signals as it will zero beat the tone to the
set CW pitch.

(10) MultiRX Controls

The MultiRX controls, shown below, allow you to enable a second receive channel for RX1 only within
the receiver's passband (as determined by the audio sample rate setting). Both the primary and the
secondary receive channel can be positioned independently in the audio spectrum to facilitate

separating the two signals in your head. Right Clickon MultiRX to reset back to VFOA . See

Setup ->Display ->0Mul t i RX auandRBEBEBpt X XFC)st eno

e L -Main Pan) R R¥-5

(L

L {RX-5ub Pan} R

Figure 68: MultiRX Controls

Click MultiRX to enable the second receive channel. The second receive channel will be tuned to the
frequency shown in either VFO B if RX2 is off (or not installed), or in the lower section of VFO A if RX2
is on (see page 74). In the Panadapter and Waterfall Displays, its passband is shown in blue, but only if
it is within the range  of the Panadapter/Waterfall. =~ Use the upper and lower horizontal sliders to po sition
the primary and secondary channel respectively anywhere in the left -right audio spectrum. Use the left
and right vertical sliders to adjust their respective volumes. Click Swap to swap the audio between the
left and right speakers.

Hint 1: In split operation you can use the secondary receive channel to listen
to the pile-up, while using the primary receive channel to listen to the
DX.

Hint 2: With the second receiver RX2 installed and on, you can also use these

controls to adjust the volume L/R position of RX1 and RX2
independently. To do so, deactivate MultiRX and activate RX2 . The
left vertical slider will then adjust the RX1 volume only and the right
slider RX2 volume only. Use the 2 horizontal sliders to position RX1
and RX2 independently anywhere in the L/R audio spectrum.

Although you can manipulate the RX2 audio separately with the RX2
Audio Controls (see Figure 75 on page 100), you can only
manipulate the RX1 audio independently using the MultiRX controls.

Hint 3: If you activate  MultiRX and RX2 simultaneously, these vertical
sliders will effect both the RX2 audio and the second RX1 channel
audio simultaneously. You can then also use the RX2 Audio Controls
to adjust RX2's audio independently (see Figure 75 on page 100).
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(11and 11b) DSPControls

Figure 69: DSP Controls

These controls enable the digital signal processing (DSP) functions. The first four are described in detail
in the Setup Form -DSP Tab, Options Sub-Tab (see page 145); SR (Spur Reduction) is described in the
Setup Form -General Tab, Options Sub-Tab (page 129).

¢

¢

NR (DSP Noise Reduction): Activates the DSP Noise Reduction algorithm (see page 145).

ANF (Automat ic Notch Filter): Activates the Automatic Notch Filter algorithm (see page
146).

NB (Impulse  Noise Blanker): Activates the Noise Blanker algorithm (see page 148).

NB2 (Mean Rank Noise Blanke r): Activates the Mean Rank Noise Blanker algorithm (see
page 148).

SR (Spur Reduction):  Activates the Spur Reduction algorithm (see page 129).

BIN (Binaural Audio): Activates the Binaural algorithm. Binaural audio is a special feature of
PowerSDR. It generates a pleasing effect as the two phased channels (I and Q) are mapped to
the left and right audio channels. The phasing of the demodulated and filtered audio signal
within the passband gives a stereo -like, spatial effect to the received signal. As you tune across
CW signals, they will seem to move in space. Many experienced operators feel that binaural
audio gives them a competitive advantage under contest conditions where the effect allows
them to more easily pick signals out of a pile up. Wearing headphones increases the effect of
the spatial separation.

Note: BIN is not available when operating FM, AM or SAM .

[The rest of this page has been left blank intentionally]
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(12) VFO Controls

SPLT A:=B
DBeat A<B
IFv A<B

Xm0 RTO

°c EP H

VACT VAC2

Figure 70: VFO Controls

These contr ols are only available for the main receiver RX1.

¢

SPLT (Split): Enables Split operation using VFO B (or the lower section of VFO A if RX2 is on,
see page 74) for the transmit frequency. The frequency displayed in VFO B (or lower part of
VFO A) will turn red to indicate that it is the transmit frequency. Right Click in SSB to toggle
a+/ - 5khz split,in  CW totogglea+/ - 1lkhz split.

0 Beat: Centers the signal peak within the RX1 filter passband. An exception is made in CW
mode if the CW Pitch is within the passband. In this case, the signal is tuned to the CW Pitch.

Note: 0 Beat is only avail able if AVG is enabled for the Display.

IF - V. Translates any offset created by Filter Shift and shifts it back to baseband. Useful when
chasing a signal with the Filter Shift control (see also page 81).

A >B: Transfers the contents of VFO A to VFO B (frequency, mode , and filter). If RX2 is on, this
tunes RX2 to the same frequency RXL1 is on.

A<B: Transfers the contents of VFO B to VFO A (frequency, mode, and filter). If RX2 is on, this
tunes RX1 to the same frequency RX2 is on.

A<>B: Swaps the contents of VFO A and B (frequency, mode, and filter). If RX2 is on, this
swaps the frequencies RX1 and RX2 are tuned to.

XIT (Transmit Incremental Tuning):  Click to enable XIT. XIT may be used as a quick way to
operate split at a specific offset. When enabled, the transmit frequency is increased from the
VFO A frequency by the amount shown in Hz while leaving the receive frequency intact. With
SPLT activated, XIT modifies the VFO B (or lower part of VFO A if RX2 is on) frequency. Click
the O button next to the XIT button to clear the XIT control to O.

RIT (Receive Incremental Tuning): Click to enable RIT. When enabled, the receive
frequency is increased from the VFO A frequency by the amount shown in Hz while leaving the
transmit frequency intact. Click the O button next to the RIT button to clear the RIT control to
0.
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(13) CPU %, Temp, Volts

This displays the total CPU load as seen in the Windows Task Manager under the Performance Tab.
Note that running other applications will cause the CPU load to increase. If your CPU load is peaking at
close to 100%, audio and possibly video artifacts will become noticeable. In this case closing ancillary
applications (e.g. email, web browser, etc.) and/or deactivating some of PowerSDR's functions (e.g.
NR, ANF, BIN, etc.) may improve the performance. You need atleast a 4 core or better CPU.

Left Clickon Temp to toggle between F and C and OFF. OFF will turn Volts off as well.

(14) Start/Stop Button

Click Start to activate PowerSDR, click Stop to deactivate it (see Figure 71).

PowerSDR PowerSDR

Off On

START STOP
E—

Figure 71: PowerButton States

Note: Please see also the Power-Up/Down procedures described on page 52
for information on best practices.

(15)MON fiMonitoroc ( MONp s a ramd MOhE)N p r

When in MONps is enabled, the transmitted audio is monitored through the r e ¢ e i speakedss

Whenin MONpr i s enabl ed, the audio coming into the Flex radio
speakers. The MON ps function is not available in AM, SAM, or FM modes as those modes are
transmitted at the Intermediate Frequency (IF, usually 9 kHz). In voice operation the MON ps

feature will allow you to hear the effects of MIC gain, TX eq, compression , etc, and to adjust them
inreal time. MONpr feature allows all mode usage and the ability to hear yourself when using

over -the -ear headphones. Click onthe (21a) MON: (turns yellow) used to adjust the monitor
volume. Clickon (21) AF: (turns yellow) used to adjust receiver volume.

Right Click  to enable MonR (Setup ->Audio ->VACL1 ->Monitor Mic on Receive)

(16) MOX (Manually Operated Transmit)

When enabled MOX activates the transmitter. It is used primarily for voice operation. MOX will not
generate a CW carrier. To generate a carrier for tuning, refer to the tune (19) TUN button description
on page 97.

Note 1: If the radio ever seems like it is stuck transmitting, try disabli ng the
Push-To-Talk (PTT) function by selecting Disable PTT on the Setup
Form -General Tab, Options Sub-Tab.

Note 2: To use PowerSDR without any hardware attached to the PCyou must
disable PTT. On the Setup Form -General Tab, select either Disable
PTT on the Options Sub -Tab, or Demo/None on the Hardware
Config Sub -Tab
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(17)MUT fiMuted (MUT and MUTS)

This butto n Mutes the speaker audio. (If RX2 is installed and on, it will mute both RX1 and RX2.) . Right Click
on MUT totoggle MUTs . MUTs will mute only the external speakers BUT leave the headphones ON

(18) REC (record) and PLAY (play)

The Record and Play buttons offer a quick and easy way to record and play back a signal on the main
receiver RX1. Click REC to start record ing a RX signal , and click REC again to stop recording. Once
recorded, the signal can be played back by PTT or MOX of the radio into Transmit and clicking PLAY . All
recordings are saved as both WAV and MP3 . The last recording will be played. Right Click PLAY to
manually go back and select older WAV files, or hit CANCEL to go back to the latest file.

Note 1: Wave ->0Qui ckAudi o Save Foldero and AQui ck.
recordings by date and time into folder: %appdata% \ FlexRadio
Systems \ PowerSDR v2.8.0 \ QuickAudio .MP3 copies goin
\QuickAudioMP3  folders respectively.

Note 2: The REC and PLAY buttons are the same as the Quick Rec and
Quick Play buttons on the Wave Form (see page 107).

Ke9ns Video on Audio Recording: youtu.be/PlhgNuMiyjw

(199TUNATuneo ( TUN and TUNpP)

¢ Without the automatic antenna tuner (ATU), TUN transmits a continuous (CW) carrier at the
level set with the Tune Power control (default 10W) on the Setup Form -Transmit Tab (page
176) and outputs atone at the CW Pitch. This power is shown on the Drive control while TUN
is activated. Any changes to the Drive control while TUN is active are saved when the TUN
button is turned off. This feature is used to simplify the antenna tuning process for proper load
matching. See (23a) Tune: (turns Yellow) allows the Tune level to be set. Right Click on
TUN to toggle TUNp (tune pulse) See Setup ->Transmit ->Tune ->Pulsar (pulse/sec and
duty) . TUNp disables the ATU as the ATU will be unable to properly detect SWR when
pulsing.

¢ With the ATU, TUN activates the ATU tuning function. When the ATU is in Bypass, the TUN
function operates just as if the ATU were not present.

Note: The TUN button will stay enabled after atune cycle with the ATU set
to Memory or Full. The button will become deselected when the ATU is
bypassed, whether it be due to tuning to another band or manually
selecting Bypass in the ATU Form (see page 123).
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(20)ATU and BYP

Click ATU to activate the Antenna Tuning Unit (ATU) and place it in Semi-Automatic mode. Click BYP
to bypass the ATU. See also the description of the ATU Form on page 123.

[The rest of this page has been left blank intentionally]

(21) AF (Audio FrequencyGain)

This control sets the audio gain. If RX2 is installed and on, it sets the combined audio gains of RX1 and
RX2. To adjust the RX1 audio level independently, use the MultiRX controls (see page 93), or the RX2
Audio Controls (see Figure 75 on page 100).

The AF gain may also be adjusted by pressing the + (plus) and T (minus) keys on the numeric
keypad. For best performance of the FLEX-5000A, or FLEX-5000C when using an external speaker, set
the external speaker volume control to the high end of the scale so that the AF control can be set to a
lower value.

(221 and 22brx2) AGC-T (AGC Threshold)

These controls set the threshold (maximum gain) of the AGC for RX1 and RX2 respectively. It is the
same control as the AGC Max Gain , which can be found on the Setup Form -DSP Tab, AGC/ALC Sub-
Tab (page 156). The operational use of the AGC control is essentially the same as that of an RF gain
control found in more traditional receivers. RightClickonAGC  -T:text totogglethe GreenAGC -Tline on
the Panadapter. Then use your mouse to grab the ACG -T text touching the Green line to Pull up/down. The

Green line should represent the noise level you hear. You should hear only signals at and above the line. If you

need to adjust this see Setup ->Display ->AGC -T line Adj.

i I K ) 2

7.120.0
A

Hint: For optimal use, set the AGC-T control such that the band noise level
is comfortable, yet weak signals still jump out of the noise. Then
adjust the AF control to comfortably hear the received signal.
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(23) Drive: (TX PowerOutput) and (23a) Tune:Tune Power)

This control adjusts the percentage of maximum power that will be available when transmitting. The
Drive control may be adjusted while either receiving or transmitting. See Setup ->Transmit ->Drive Max to

set a maximum drive level. Also Setup ->transmit  ->Save Drive per band and per Mode.
Clickon Tune: (turnsye llow) to change over to TUNE power level (see Setup ->Transmit ->Drive)
e Right Click on Drive: text (turns Dark) will lock the drive pow erlevel .

While great care is taken to ensure accuracy and that selecting a Drive value will give approximately
that amount when using the 100W PA, there are variances in the filter component s and transmitter
characteristics that make it difficult for this to be exactly right over the whole range (1-100).

(24rx1 and 24brx2) AGC (Automatic Gain Control)

These controls set, for each receiver RX1 and RX2 respectively, the Automatic Gain to one of the
following settings: Fixd (Fixed or off), Long, Slow, Med (Medium), Fast, or Custom. The Custom setting
enables the controls on the Setup Form -DSP Tab, AGC/ALC Sub-Tab (page 156), where also a more
expansive explanati on of the AGC can be found.

(25rx1 and 25brx2) Preamp

This control switches the 15 dB preamp on or off. For the HF frequencies best results are achieved with
the preamp on for the upper bands and off for the lower.

Note: The preamp is unavailable for the 160m band to avoid interference
from the broadcast bands. However, you can either insert a dedicated
preamp using the RX1 Out/In receive loop (see page 7), or connect
one at a receive only antenna and configure the appropriate antenna
selection with the Antenna Form (see page 119).

(26rx1 and 26brx2) SQL (Squelch)

Figure 72: SquelchControls

The SQL button enables the Squelch function. The threshold can be set with the slider and its value (in
dBm) is displayed numerically. The bar graph displays in green the signal level below the threshold
(sque Ich closed) and in red above (squelch open: only the red level is audible with SQL enabled).
Squelch can be very useful to remove all noise from CW signals, especially in narrow filter settings.
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(27) Antenna SelectionDisplay

Figure 73: AntennaSelectionDisplay

The antenna selection display can be a helpful reminder of which antenna ports are selected for the
main receiver RX1, the transmitter TX and the secondary receiver RX2. These ports are selected using
the Antenna Form, described on page 120). Antenna will turn bright RED when transmitting. Click
on ANT1, ANT2, ANT3 to open up the ANT selection window (see page 124)

(28) Date/Time, Up-Time Display

1D Timer:

Figure 74: Date/TimeDisplay

The date and time display can be especially helpful when taking screenshots, but can also be a quick
reference to UTC time for those of us who are it i moee ¢ h al | e nGlick dnside the Date or Time
area to cycle between LOC (Local Time), UTC (UTC Time), UPT (Total Time PowerSDR has been running),
and Off . See (13),(55),(56) for other features.

(29) RX2 On/Off

If RX2 is installed, this

button will turn RX2 on or off.

(30) RX2 Audio Controls

Figure 75: RX2 Audio Controls
These controls allow you to adju st the audio of the second receiver RX2, if installed.

¢ Pan: Move left or right to position RX2 anywhere in the left -right audio spectrum.

¢ Vol: Adjusts the RX2 audio volume relative to the total RX1 + RX2 audio gain. The latter is
controlled with the AF slider (see above).

¢ <2MUTE1> : Mutes the RX2 or RX1 receiver's audio.
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(31)SetupForm

The Setup Form contains numerous controls for everything from the hardware configuration to transmit
settings. Please refer to the Setup Form chapter 7 on page 144 for more detailed information.

(32)1 (51) Operating Forms

Each of these menu items opens a form, which is used while operating. Please  referto the next chapter
6 on the following page for more detailed information on each one.

(52)4 TY ConsoleLocation and Sze options (ower right of console)

& Left Click to Toggle between Maximum size and Normal size . Right click to Minimize.
(Setup ->Appearance ->General ->Console Maximize. )
T Left click and Grab to move Console screen while i n Normal size mode.

Y Left click and Grab to resize the Console screen while in Normal size mode.

(53)Title Bar information

Version#, Radio Model#, Radio Serial#, Country Band TURF, and Extended or Mars options. You can
change your Radios TURF by CTRLSHIFT D-> ALow | evel hardware control o tab.

(55) Space and Local Weather
Left Click to Toggle activate Space weather, Space weather and Local weather based on Lat and Long
values entered into the DX Spotter screen (46) See page 136.

(56)ID Timer

Right Click  to Toggle between volD (voice ID recording), cwiD (CW ID recording), wfID (Waterfall
Image), and OFF (just a Message box will appear , and you can chose if the box will stay until you

clear it or automatically disappear after 5 seconds) . See (33) Wave form page 108 for creating
recordings for voice or CW. See (44) Waterfall image page 103 for creating a waterfall image.

Left Click to Toggle between starting your 10min timer immediately, or starting your timer to the

next 10min clock interval. See also (Setup ->Genera |->Hardware Config ->30 min option)

When the Timer is up

(57) Camera (snap shot)

Left click  to take a snap shot of the PowerSDR Panadapter display area,  and save jpg file
Right click  to open folder: %userprofile% \ AppData \ Roaming \ FlexRadio
Systems \ PowerSDRv2 .8.0 \ Quickscreen \ where the images are stored. See Setup ->General -

>User Interface ->Full console if you wish to capture the entire console screen.

(58) voice Keyer  (Reply, CQCQ, VK1, VK2)

Left Click to MOX the radio and play the previously recorded audio . Repl y button would normally be
used for replying back toa DX station . CQCQ button has a repeat timer function (0=no repeat)

When you key your radio the playback will stop immediately. VK1 and VK2 are extra. Recording are
made from the (33) Wave form See pag e 108 for more info on recordings.

(59) DX Spots on the Panadapter
Mouse over the Spot and hit CTRL key to move VFO to spot.
Right Click  to open QRZ page for the DX Spot. See (46) DX spotter screen page 136 for more.
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Chapter

Operating Forms (Windows)

This chapter describes each of the so-called operating forms (Windows) . You can access each form
individually by clicking on the relevant menu item to the right of Setup at the top left of the front

console (see Figure 76). For ease of reference, the numerical identifiers from the previous chapter on
the Front Console are repeated in this chapter. Additionally, the key combination Ctrl - Shift -1
activates the voltage and temperature form (see page 124)

(31)(32) (33)(34)(35)36)(37)(40)38)(39) (41) (42) (43) (44) (45) (46)(47) (48)  (49) (50) (51)

Setup Memory Wave EQ XVIRs CWX Mixer ESC ANT ATU FlexControl GrayWtr TX WaterlD Scanner = Spofting Maps SWL Search PDF-Manuals Heros About GetHelp

-7A ARm

Figure 76: OperatingForm Identifiers

SeeSection 7 for (31) Setup Form(page 144)

[The rest of this page has been left blank intentionally]
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(32) Memory Form (recording scheduler)

Click the Memory menu to save and recall information such as TX/RX frequency, mode, filter and
various other settings like repeater functions, scanner, and recording scheduler

Figure 78: Memory Channel Form

Memory form (window) with data from all previously stored memory locations . The data grid displays
each memory that has been saved to the database. Clicking in the left hand marginwill allow a
particular memory  to be selected. Clicking on the column titles will sort the data using the
information in that c ~ olumn. Repeatedly clicking will alternate between ascending and descending
order as indicated by the small arrowhead in the column title.

¢ Delete :Click the Delete button to remove a memory from the database. A prompt will
be shown to prevent unintended loss of memories.

¢ SendaMemoryto VFOA by Left Clicking on a Memory (left Margin)
¢ SendaMemoryto VFOB by Wheel Clicking on a Memory (left margin)

¢ The Group column allows you to group into similar memory types (i.e.
Repeater, Net, SWL, Broadcast, etc). T he (45) Scanner allows you to recall
memories by Group name for easy scanning.
The Name column allows for a more specific definition of the type of
memory.

¢ Boththe Group and Name will be displayed on the Panadapter when the
(46) Spotter Aimemor i es HooiscRegked

¢ Add: To add a new Memory directly from the Panadapter, setup the radio controls the
way you like them on the frequency you want to add, and hit ALT+M , OR go to the
Memory form and hit ~ Add .

¢ MP3 recording can be scheduled by first selecting the memory you want (highlight it),
select the Start Date and time, duration of recording, and weekly or monthly.

¢ Add a URL hyperlink to the Comment of a memory. Right Click to Open the URL in
your default web browser.
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