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1 Important notice 

WARNING! 

 

This amplifier has been designed to operate only on frequency bands in the amateur radio service. You are 
required to have a valid amateur radio license to operate on these frequencies. 

Please operate this amplifier only in accordance with instructions in this quick start guide and the user guide. 
The unit must only be opened and/or serviced by a qualified technician. 

Radio frequency energy (RF) from transmitters can interact with some electronic devices, such as cardiac 
pacemakers and defibrillators. Please refer to the pacemaker or defibrillator manufacturer's instructions with 
respect to precautions to be taken near an amateur radio transmitter. If any interaction or interference with a 
pacemaker or defibrillator is suspected, STOP transmitting immediately. 

! - WARNING! 

▲- Caution 

i – Information 

 

! – This unit is NOT A TOY. It must not be handled by children nor placed/operated 

within reach of children. 

 

! – Do not leave packing material for this unit unattended. It may be harmful to children 

if misused. 

 

! – This unit contains small parts that could be a choking hazard to small children. Do 

not leave accessories unattended. 

 

! – Do not operate this unit in potentially explosive environments. 

 

! – Never attempt to insert wires or any tools into the interior of this unit during 

operation. This may cause fire or electric shock. 

 

! – This unit must only be operated with the electrical power described in this User 

Guide. Doing otherwise may cause a fire, injury or electrical shock. 

 

! – Never connect or disconnect antennas while in TRANSMIT mode. This may cause 

electrical shock or RF burns and damage to the unit. 

 

! – This unit generates Radio Frequency (RF) energy. Use caution and observe proper 

safety practices regarding your system configuration. When attached to an antenna, 
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this amplifier can generate RF electromagnetic fields which require evaluation 

according to your national law to provide any necessary isolation or protection 

required, with respect to human exposure. 

 

▲- This unit must only be opened and/or serviced by a qualified technician. Opening 

the unit may void the manufacturer's warranty. 

 

▲- Do not operate this unit in areas of extreme humidity. 

 

▲- Avoid operating this amplifier in direct sunlight or other areas of extreme heat, 

excessive vibration, or mechanical force. 

 

▲- If this unit is intended for use in commercial applications, special safety regulations 

and cautions may apply to prevent accidents. 

 

▲-  If any defect, abnormal result, or other observations occur that are not covered by 

this User Guide; immediately cease operation and contact the manufacturer or local 

distributor for operational advice or repair of the unit. 

 

i – No physical modification of this amplifier is allowed. Any other use or modification 

(including software changes that affect operational characteristics) will void the 

manufacturer's warranty. 

 

i – Ensure proper ventilation around the amplifier; This includes 30 cm (12 inches) 

clearance in front and back. 

 

i – Please study the complete User Guide. This document contains important 

information regarding the safe operation of this unit. If you have any questions, please 

contact the manufacturer or local distributor for further information. 
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2 Features of the Power Genius XL 

• Full legal power on all HF bands and 6M in all modes.  1500W ICAS with headroom for 2000W 

• Unique Maximum Efficiency Algorithm (MEffA™) for efficiencies up to 75% 

• Duplexed filters maximize harmonic suppression and efficiency 

• Fully SO2R capable – 70dB nominal isolation between exciter inputs 

• Automatic Power Control (APC) for ultra-fast SWR protection 

• Remote control with desktop application in LAN or WAN environments 

2.1 Front Panel 

The front panel is designed to be easy to understand and intuitive to use. It consists of three elements: 

 

 

 

 

 

 

 

 

1 Standby / Operate button 

2 RGB LED Backlight 

3 LCD Touchscreen Display 

Pressing the STBY/OPER button toggles the amplifier between STANDBY and OPERATE modes.  The LCD 
Touchscreen Display shows all the important data for monitoring the amplifier while in operation.  The LED 
backlight shows operational states: 

• STANDBY mode is indicated by a yellow backlight. 

• OPERATE mode is indicated by a green backlight. 

• Transmitting is indicated by a red backlight. 

• Firmware Upgrade mode is indicated by a magenta backlight. 
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2.2 Back Panel 

The back-panel connectors are logically divided into two groups, A and B.  The amplifier will amplify the signal 
on the A input and output it on the A output, or it will amplify the signal on the B input and output it on the B 
output.  The A and B sections of the amplifier can be controlled independently by two radios.  Separate A and B 
keying inputs (Push-To-Talk inputs) are provided as well as separate band data inputs.  Either of the A or B 
sections can be keyed at any one time, but they cannot be keyed simultaneously. 

 

 

1 AC Power input: 90-250V AC, 50/60 Hz 

2 RF Adaptive predistortion A output: BNC female connector, -60dBc output signal, 
for connecting to radio A’s adaptive predistortion input 

3 RF Adaptive predistortion B output: BNC female connector, -60dBc output signal, 
for connecting to radio B’s adaptive predistortion input 

4 RF output B: SO239 connector for connecting an antenna 

5 RF output A: SO239 connector for connecting an antenna 

6 CAT input B: buffered male DB9 connector for radio B CAT input 

7 RF input B: SO239 connector for connecting radio B. 

8 RF input A: SO239 connector for connecting radio A. 
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9 Power Switch: Switches input power on and off. 

10 PTT output A: buffered female RCA connector. The center pin is grounded when the 
A section of the amplifier is keyed. 

11 PTT input A: buffered female RCA connector. Ground the center pin to key the A 
section of the amplifier. 

12 CAT input A: buffered male DB9 connector for radio A CAT input 

13 BCD/PTB input A: buffered female DB15 connector for radio A band data 

14 CI-V input A: buffered 3.5mm stereo female connector for ICOM radio A band data 

15 BCD/PTB input B: buffered female DB15 connector for radio B band data 

16 CI-V input B: buffered 3.5mm stereo female connector for ICOM radio B band data 

17 PTT output B: buffered female RCA connector. The center pin is grounded when the 
B section of the amplifier is keyed. 

18 PTT input B: buffered female RCA connector. Ground the center pin to key the B 
section of the amplifier. 

19 Ethernet connection: RJ45 Local Area Network ethernet connection 
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2.3 BCD/PTB connector pinout 

PTB input – Uses a single 5 to 15 volt DC signal to select the 
proper output filter.  The pins are isolated with optoisolators. 

Pin 1 Filter for 1.8 to 2 MHz 

Pin 2 Filter for 3.5 to 4 MHz 

Pin 3 Filter for 5 to 7.5 MHz 

Pin 4 or 5 Filter for 10 to 14.5 MHz 

Pin 6,7, 8 or 9 Filter for 18 to 29.5 MHz 

Pin 10 Filter for 50 to 52 MHz 

 

BCD input – Uses a BCD signal (5 to 15VDC) to select 
the proper band filter.  The pins are isolated with 
optocouplers. 

The BCD inputs are designed for a direct connection 
to a band decoder output used by radios such as 
Yaesu and Elecraft. 

Filter No. 1 2 3 4 4 5 5 5 5 6 NA 

Band 160m 80m 40m 30m 20m 17m 15m 12m 10m 6m None 

Frequency 1.8 3.5 7 10 14 18 21 24 28 50 NA 

Band A 
Band B 
Band C 
Band D 

H 
L 
L 
L 

L 
H 
L 
L 

H 
H 
L 
L 

L 
L 
H 
L 

H 
L 
H 
L 

L 
H 
H 
L 

H 
H 
H 
L 

L 
L 
L 
H 

H 
L 
L 
H 

L 
H 
L 
H 

L 
L 
L 
L 

Hex Code 1 2 3 4 5 6 7 8 9 A 0 
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3 Setting up the Power Genius XL 

The following accessories and materials are included with your Power Genius XL amplifier. Carefully remove the 
amplifier from its shipping container, unpack and identify the items listed below: 

• One (1) Power Genius XL amplifier 

• One (1) 2.4m (8 ft.) AC power cord with C13 connector and pigtails 

• One (1) 2m (6 ft.) Ethernet cable 

• One (1) Power Genius XL Quick Start Guide 

Place your Power Genius XL on a flat stable surface.  Make sure the amplifier has at least 30cm (12 inches) of 
clear space in front and back to insure adequate cooling. 

Follow these steps to begin setting up your Power Genius XL: 

1. Connect the radio’s antenna output to the RF DRIVE socket on the PG XL (port A or B). 
2. Connect the antenna to the corresponding RF OUTPUT socket. 
3. Connect the supplied ethernet cable from the RJ45 socket on the amplifier’s back panel to a similar 

socket on your Local Area Network’s router or switch. 
4. Connect the supplied power cable to the AC power source and plug the C13 connector into the power 

socket on the back panel.  The amplifier will accept 90 to 250 volts AC, 50 or 60 Hz.  If powered by less 
than 208 volts, it will operate at a reduced maximum output power level. 

5. Turn the amplifier on using the power switch on the back panel. 

Upon powering up, the display shows the start-up screen: 

 

The amplifier does a power-on self-test of all the internal components and the results of the test are displayed 
on the front panel. 
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An example of a successful power-on self-test screen is shown in the picture below. 

 

If a module fails the self-test, an alarm message will be displayed.  Contact FlexRadio support for help.  There 
are no user serviceable components inside the amplifier. 
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When the self-test completes successfully, the amplifier will enter STANDBY mode. 

 

3.1 Installing the Power Genius XL Utility 

The Power Genius XL Utility program is a necessary part of the amplifier system.  The program is used to 
configure the amplifier, update the amplifier’s firmware and operate the amplifier remotely. Section 9, Features 
of the Power Genius XL Utility of this document describes the features and usage of the program in detail. 

Download the installer for the program from the FlexRadio Systems website and install the program on a 
Windows PC located the same local area network as the amplifier.  The installer can be found in the Support -> 
Downloads section of the FlexRadio Systems website: http://www.flexradio.com/support/downloads/ 

3.2 Connecting the PGXL to the radio 

The Power Genius XL amplifier must be configured to work with the transceiver, or transceivers, that will drive 
it.  Basic configuration of the amplifier is accomplished using the Power Genius XL Utility program. 

The application will find your Power Genius XL amplifier automatically.  Click on your amplifier to select it, then 
click on the Connect button. 

http://www.flexradio.com/support/downloads/
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The amplifier status screen will appear as shown below.  Click on the configuration settings button (outlined in 
red) to open the configuration settings for the amplifier. 

 

The following six sections of this document describe the process of setting up the amplifier to receive the band 
information it needs for proper operation.  The first five sections describe setup for FLEX 6000 Series 
transceivers, Yaesu transceivers, Kenwood transceivers, Icom transceivers and Elecraft transceivers.  The sixth 
section describes a generic procedure that may be helpful in other cases. 

The amplifier can be driven by one or two radios.  When using two radios, the makes do not need to be the 
same.  Follow the instructions that apply to your circumstance, then proceed to section 3.3, Testing the 
connection to the radio to complete the setup. 
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3.2.1 Required keying delay 

The Power Genius XL requires a minimum delay of 10 milliseconds between the time the keying signal arrives at 
the amplifier and the arrival of the exciter RF signal.  This time delay is necessary for the amplifier to complete 
all internal adjustments before delivering output power. 

When driving the amplifier with a FLEX-6000 Series transceiver, set the TX Delay to 10 ms or more.  Both the 
LAN and PTT keying outputs to the amplifier are modified by this setting.  See the SmartSDR Software User 
Guide, the Maestro User Guide or the FLEX-6400M / FLEX-6600M User Guide for information about setting TX 
Delay. 

When keying the amplifier with another make of transceiver, use a similar setting in the radio to delay the 
generation of RF by at least 10 milliseconds after the keying signal is sent.  If the exciter does not support a 
delay of this type, then configure the amplifier and exciter in the following way: 

• Connect the keying device (mic PTT switch, foot pedal, etc.) to PGXL PTT Input.  Connect to the same 
amplifier port (A or B) as the radio is connected to. 

• Connect the amplifier PTT Output to the exciter in place of the keying device. 

When the amplifier is keyed, it will delay the output keying signal until it is ready to accept exciter power. 
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3.2.2 Connecting the PGXL to a FLEX-6000 Series radio 

To configure the amplifier for use with a FLEX-6000 Series transceiver, turn the radio on then click on the 
FlexRadio tab in the Power Genius XL Configuration screen. 

The program will detect your FLEX-6000 transceiver(s) automatically.  If your radio is connected to Port A of the 
amplifier, click on the Port A serial number drop down list and select your radio.  You can find your radio’s serial 
number on a sticker on the back panel of the radio.  If a FLEX-6000 transceiver is connected to Port B, make the 
Port B configuration settings in a similar way. 

The TX Antenna field sets the radio antenna port that is connected to the amplifier.  The amplifier will follow 
band changes on that port automatically.  For instance, if Antenna 1 on a FLEX-6000 transceiver is connected to 
amplifier Port A, then select ANT1 in the TX Antenna field in Port A Configuration.  When Antenna 1 is switched 
from band to band in the radio, the amplifier will make the corresponding changes to its output filters. 

When driven by a FLEX-6000 Series transceiver, the amplifier can be keyed over the LAN connection to the 
radio, or over a PTT signal wire connected to the PTT output of the transceiver and the appropriate PTT input 
on the amplifier.  Select the desired keying source in the PTT Source box on the configuration screen for each 
radio. 

Note: Integration of the PGXL amplifier is supported in SmartSDR Version 2, and later versions.  It is not 
supported in SmartSDR Version 1. 

 

Click the Save button to record the configuration in the amplifier.  The Power Genius XL amplifier is now 
configured for use by the FLEX-6000 Series transceiver. 
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3.2.3 Connecting the PGXL to a Yaesu transceiver 

Yaesu radios are connected using either the CAT protocol or BCD band data. 

For CAT connections, use a straight female to female DB9 
cable. 

For BCD connections, use a cable configured as shown 
below. 

All pins on the CAT connector are isolated by optocouplers. 
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You can connect either the CAT A or CAT B connector on your PG XL to the CAT connector on the Yaesu 
transceiver using a female to female DB9 cable. 

Alternatively, you can use a BCD connection between the 8 pin DIN connector on the Yaesu transceiver to the 
Band Data A or Band Data B connector on the amplifier: 

 

To configure the amplifier, click on the CAT/C-IV tab in the Power Genius XL Configuration screen. 
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Select the appropriate radio model from the Radio type drop-down menu for the amplifier port that the radio 
is connected to.  Select the serial communication port speed and configuration parameters that apply to your 
radio.  Click the Save button to record the configuration in the amplifier. 

Connect an appropriate cable between the radio’s PTT output and the amplifier’s PTT input. 

3.2.4 Connecting the PGXL to a Kenwood transceiver 

Kenwood radios are connected using the CAT protocol. 

Use a straight female to female DB9 cable. 

All pins on the CAT connector are isolated by optocouplers. 

 

 

 

 

 

 

You can connect either the CAT A or CAT B connector on your PG XL to the CAT connector on the Kenwood 
transceiver using a female to female DB9 cable. 
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To configure the amplifier, click on the CAT/C-IV tab in the Power Genius XL Configuration screen. 

 

Select “Kenwood” from the Radio type drop-down menu for the amplifier port that the radio is connected to.  
Select the serial communication port speed and configuration parameters that applies to your radio.  Click the 
Save button to record the configuration in the amplifier. 

Connect an appropriate cable between the radio’s PTT output and the amplifier’s PTT input. 

3.2.5 Connecting the PGXL to an Elecraft transceiver 

Elecraft radios are connected using the BCD protocol. 

See the diagram below for the cable configuration. 

Connection is the same for all Elecraft radio models. 

All pins on the BCD connector are isolated by 
optocouplers. 
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You can connect either the BCD A or BCD B connector on your PG XL to the CAT connector on the Elecraft 
transceiver using a female to female DB15 cable, customized as detailed above. 
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To configure the amplifier, click on the CAT/C-IV tab in the Power Genius XL Configuration screen. 

 

Select the appropriate radio model from the Radio type drop-down menu for the amplifier port that the radio 
is connected to.  Select the serial communication port speed and configuration parameters that apply to your 
radio.  Click the Save button to record the configuration in the amplifier. 

Connect an appropriate cable between the radio’s PTT output and the amplifier’s PTT input. 

3.2.6 Connecting the PGXL to an Icom transceiver 

Icom radios are connected using either the CAT protocol or CI-V protocol. 

For CAT connections, use a straight female to female DB9 
cable. 

For CI-V connections, use a straight 3.5mm to 3.5mm 
mono (TS) or stereo (TRS) connector. 
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You can connect either the CI-V A or CI-V B connector on your PG XL to the CI-V connector on the Icom 
transceiver using a 3.5mm TRS cable 

You can connect either the CAT A or CAT B connector on your PG XL to the CAT connector on the Icom 
transceiver using a female to female DB9 cable 

To configure the amplifier, click on the CAT/C-IV tab in the Power Genius XL Configuration screen. 
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Select the appropriate radio model from the Radio type drop-down menu for the amplifier port that the radio 
is connected to.  Select the serial communication port speed and configuration parameters that apply to your 
radio.  Click the Save button to record the configuration in the amplifier. 

Connect an appropriate cable between the radio’s PTT output and the amplifier’s PTT input. 

3.2.7 Connecting the PGXL to other radios 

Most radios use one of these protocols for sending band data: 

• BCD / PTB protocol 

Connect your radio or band decoder to the Port A or Port B BCD/PTB connector on the amplifier. This 
connection requires no additional configuration and works automatically.  Band data arriving on the 
BCD/PTB connection overrides other sources.  

• CAT protocol 

Connect your radio to the Port A or Port B CAT connector on the amplifier.  Configure the CAT protocol 
details using the Power Genius XL Utility. 

• CI-V protocol 

Connect your radio to the Port A or Port B CI-V connector using a 3.5mm TS or TRS connector.  
Configure the CI-V protocol details using the Power Genius XL Utility. 

Connect an appropriate cable between the radio’s PTT output and the amplifier’s PTT input. 

3.3 Testing the connection to the radio 

After following the instructions in section 3.2, Connecting the PGXL to the radio test the connection to the 
amplifier from the radio.  Turn the radio and amplifier on and select a band in the radio.  The band information 
should appear on the amplifier front panel in the listing for the port you have chosen.  Make certain all RF 
connections are properly made and tight, and that an appropriate antenna or dummy load is attached to the 
appropriate amplifier output. 

Put the amplifier in OPERATE mode by pressing the STBY/OPER button on the amplifier’s front panel.  The 
Power/SWR/Peak Id/temperature and voltage meters should appear in the front panel display. 

Set the drive power at the transmitter to about 10 watts and transmit a carrier.  The amplifier should enter 
transmit mode.  The front panel background lights will change from green to red and the PTT indicator on the 
front panel display will be red.  The output power level will vary depending on the band that was chosen but 
should be about 15dB greater than the input power, about 300 watts for 10 watts of drive. 

SWR as seen by the amplifier will be displayed along with the LDMOS drain current.  The indicated driver 
temperature and cooling fan speeds will increase.  If SWR is in the green range of the meter, increasing the 
drive power should produce an increase in the output power up to about 1500 watts. 
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4 Using the Power Genius XL 
4.1 STBY/OPER Button 

 

The front panel STBY/OPER button toggles the amplifier’s operational state between STANDBY mode, in which 
the amplifier’s power supply is off, and OPERATE mode, in which the power supply is on.  In STANDBY mode, 
the front panel backlights are yellow, and the amplifier consumes about 35 watts.  It can remain in this mode 
indefinitely. 

 

In OPERATE mode, the main power supply is on, meters will appear on the display and the front panel backlight 
will be green.  The bands that have been selected on Port A and Port B and the sources of the band data are 
shown in the display. 
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NOTE: Before entering OPERATE mode the Power Genius XL will perform a quick self-test of all the modules. 

Once in OPERATE mode you will be able to monitor all the parameters you see on your Power Genius XL LCD 
display.  These include: 

• Power 

• SWR 

• LDMOS Drain Current 

• PTT activity 

• Selected band 

• Temperature 

• LDMOS Drain Voltage 

• Main Line Voltage 

4.2 Front Panel Display 

When the amplifier is in OPERATE mode, the front panel display looks like the following: 

 

The elements of this display are described in the following sections. 

4.2.1 Power meter 

 

The power meter indicates current transmitted power.  It ranges from 0 to over 2000W.  When operating above 
1500 watts, the meter is shown in red.  When the MEffA indicator is displayed, the MEffA algorithm is 
optimizing the amplifier’s operating point.  See section 5, MEffA for more details.  The red line indicates recent 
peak power. 
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NOTE: This is not a real-time measurement. It updates every 100ms and should be used for reference only.  
To accurately measure actual peak power, use a constant amplitude constant frequency carrier signal for a 
period of 1s. 

4.2.2 SWR meter 

 

The SWR meter shows the Standing Wave Ratio (SWR) on the transmitting antenna.  The maximum working 
SWR allowed by the amplifier is 1:3.  Output power will be reduced when the SWR exceeds 1:1.5.  Above 1:3 
the amplifier will raise an alarm and stop transmitting. 

4.2.3 Id peak 

 

The Id peak meter shows the LDMOS drain current. It ranges from 0 to over 70A. 

4.2.4 PTT and Band Data 

 

The displays show the PTT information, band data, amplifier operating class and the source of the band data for 
Ports A and B.  The PTT label is red when PTT input is detected and the amplifier is operating.  The green labels 
show the selected operating band.  When no band data is present these labels will display N/A (not available). 

The blue label indicates LDMOS bias class.  Class AB operation is optimal for single tone modes while class AAB 
is best for SSB and AM.  While transmitting, the amplifier monitors the signal and determines the nature of the 
signal (SSB or single tone).  If it decides the operational class should be changed the label will blink while the 
amplifier is transmitting.  The class will change when the transmission ends. 

Labels to the right indicate the band data source which is either: 

• A FLEX-6000 Series radio, in which case it will display your radio’s name 

• BCD band data 

• PTB band data 

• CAT band data 
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4.2.5 Temperature and voltage 

The bottom right part of the display shows: 

t the temperature of the output transistors 
Vdd the LDMOS drain voltage 
Vac the supply voltage 

 

Optimal operation is below 60 °C.  Above 60 °C the amplifier will decrease output power to protect it from 
damage.  If the temperature exceeds 85° C the amplifier will enter alarm mode and stop transmitting until the 
temperature drops.  Cooling fans are controlled automatically by the firmware. 

Normal Vdd values range from 30V to 53VDC.  Vdd is controlled automatically by the output transistor 
temperature and amplifier efficiency. 

4.2.6 IP address and Firmware version 

 

The amplifier firmware version and IP address in use are shown at the bottom left of the display. 
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4.3 Backlight modes 
4.3.1 Standby Mode – Yellow backlight 

 

The yellow backlight indicates the amplifier is in STANDBY mode.  To change to OPERATE mode, press the 
STBY/OPER button on the front panel. 

4.3.2 Operate Mode – Green backlight 

 

The green backlight indicates the amplifier is in OPERATE mode.  To change to STANDBY mode, press the 
STBY/OPER button on the front panel. 
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4.3.3 TX Mode – Red backlight 

 

The red backlight indicates the amplifier is transmitting. 

4.3.4 Firmware Upgrade Mode – Magenta backlight 

 

The magenta backlight indicates the amplifier is in firmware upgrade mode.  The display will show the 
bootloader version and IP address of the device. 

To force the amplifier into bootloader mode: 

• Turn the amplifier off 

• Connect a footswitch to the PTT A input 

• Activate and hold PTT A input 

• Press and hold the STBY/OPER button 

• Turn the amplifier on 
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5 MEffA 

The Maximum Efficiency Algorithm (MEffA™) controls the operational parameters of the amplifier to maximize 
the linearity of the amplified signal, minimize Intermodulation Distortion products and maximize efficiency.  The 
amplifier adjusts drive voltage and bias settings based on the type of the input signal.  When a simple carrier 
signal such as a CW signal is input, the amplifier operates in class AB and can achieve an efficiency approaching 
75%.  When an SSB signal is input, the amplifier operates in class AAB, between class A, which is the most 
linear, but least efficient, and class AB, which is more efficient, but less linear. 

MEffA is not applicable to amplifying signals with a varying amplitude, such as SSB, AM, or PSK-31.  These 
modulation modes require a class AAB amplifier which provides the maximum linearity, but at a lower 
efficiency than class AB.  So, even though the MEffA box may be checked in the Power Genius XL Utility 
program, it is only active in class AB operation and has no effect in class AAB operation. 

You can operate in class AB without MEffA, which still provides a small improvement in amplifier efficiency for 
constant level signals, relative to maximum linearity amplification. 

To adjust MEffA for operation at a desired power level, key the amplifier with a "Tune" or drive signal, to 
establish the desired output.  Now unkey the amplifier and re-key.  You may note that the amplifier has reduced 
the LDMOS Drain Voltage, and correspondingly reduced the output level some.  Increase the drive again to re-
establish the desired output level.  Repeat this process until the desired output power is consistently achieved.  
You are now ready to operate. 

If you don't want to go through this process, you can leave the MEffA box unchecked in the Power Genius XL 
Utility program tab: "Other" and use a fixed drive level that should always correspond to a fixed power output 
for a given band. 
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6 Automatic Power Control 

Automatic Power Control (APC) is a system that reduces output power when an operating limit is exceeded, 
preventing damage to the amplifier.  Reacting in about 1 µsec, It monitors output power, VSWR and driver 
temperature.  When peak output power exceeds a preset limit, APC will reduce the output power and the APC 
alarm will be shown on the amplifier’s front panel.  APC will limit output power to 2000 watts on all bands 
except 160 and 20, where it triggers at 1650 and 1750 watts respectively. 

When high VSWR is detected, APC reduces output power to a safe level, allowing for continued operation.  If 
VSWR exceeds an upper limit, APC switches the amplifier to STANDBY mode and displays the HIGH SWR alarm. 

When APC detects that the heat sink temperature is nearing its upper limit, it reduces the output power only if 
the MEffa system cannot contain the temperature.  When the amplifier cools to 60°C, APC will restore full 
power. 

 

Note: The amateur radio operator has the responsibility for limiting the output power of the amplifier to a 
value at or below his or her licensed limit.  APC is not responsible for and does not enforce this limit. 
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7 Harmonic Load 

All Amateur Band amplifiers use a low pass filter to suppress any harmonic distortion created by slight non-
linearities in the amplifier and prevent these harmonics from being radiated and causing interference in other 
frequency bands. 

In addition to a set of low-pass filters, the PGXL has an additional set of high pass filters for each ham band that 
route any generated harmonics into an internal dummy load, called the "Harmonic Load." 

In traditional amplifier designs the harmonics are reflected from the output low pass filters, back into the 
amplifier device output and cause voltage peaking and some extra non-linearities due to the extra harmonic 
energy "trapped" in the output stage. 

The high pass harmonic filters and harmonic load, which is a common architecture in broadcast transmitters, 
removes the harmonic energy from the output stage, improving linearity and allowing the transmitter to 
achieve the same fundamental power output with less LDMOS device peak drain voltage. 

The Harmonic Load in the PGXL is a 400-Watt dummy load, mounted on a dedicated heat sink, with its own 
temperature sensor and fan controller. 
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8 Cooling 

There are three independently managed fan sets in the PGXL each of which have their speeds controlled by the 
temperature of the area that they cool. 

The Power Genius XL Utility program provides you with the option to select fan controls of "Normal," "Contest" 
and "Broadcast."  "Normal" is the quietest mode, fans are very slow when the amplifier is cool and ramp up as 
the cooling domains in the amplifier increase in temperature. 

"Contest" uses a more aggressive fan speed profile, in anticipation of continuous heavy use, such as might be 
encountered in a contest situation. 

"Broadcast" locks all fans on maximum at all times that the amplifier is in OPERATE mode. 

Independent of the selected fan profile, the unit will always run the fans at whatever speed is necessary to 
protect the amplifier.  Certain configurations of band and power cause the fans to run at higher than expected 
speeds because these configurations are known to generate more heat. 

The power supply is a self-contained unit that adjusts its own fans according to its internal temperature. 

Three fans cool the Power Amplifier compartment and heat sink.  The PA fans will go to maximum speed at a 
reported PA heat sink temperature of 75° C, regardless of fan mode selection.  The amplifier will shut down to 
protect itself if the PA heat sink reaches 90° C. 

The Harmonic Load and Filter fan will go to maximum speed at a reported Harmonic Load heat sink 
temperature of 65° C, regardless of fan mode selection.  The device is safe to 110° C, at which point the amp 
will shut down. 

The Harmonic Load dissipates more energy when the amplifier is running in class AB, and even more when 
MEffA is enabled.  In those circumstances it is normal for the harmonic load to be hotter than the PA.  In class 
AAB operation, which is more linear, and less efficient, the PA heatsink will run hotter than the Harmonic Load 
since less harmonic energy is created.  In all cases, fan speeds are continuously adjusted to keep the amplifier 
within safe temperature limits. 
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9 Features of the Power Genius XL Utility 

In addition to the amplifier configuration tasks described in the previous sections, the Power Genius XL Utility 
provides a number other features. 

9.1 Remote Front Panel Display 

The Power Genius XL Utility provides a remote copy of the amplifier’s front panel display that is updated as the 
amplifier runs. 

 

The title bar of the screen includes a button that opens the configuration screens, a button that opens the 
firmware update screen, and a button that pins the screen so that it is always on top of other screens. 

The application also provides a STBY/OPER button in the lower right corner of the screen.  Clicking this button 
changes the amplifier from STANDBY mode to OPERATE mode and back. 

9.2 Amplifier Configuration 

Clicking the Configuration button at the top right of the Power Genius XL Utility screen opens the configuration 
screens. 

 

The Network tab shows the settings of the network interface in the amplifier.  You can choose a static or DHCP 
supplied IP address and set the other address fields as needed.  Click the Save button after the choices have 
been made.  Close the Power Genius XL Utility, wait for the amplifier to reinitialize itself and return to STANDBY 
mode, then restart the application and reconnect to the amplifier using the new IP address information. 
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Use the CAT / CI-V tab to set the radio model that is connected to each of the amplifier ports, and the details of 
the communication protocol between the radio and the amplifier.  A selection of radio makes and models is 
provided.  Do not use this tab to configure FLEX-6000 Series radios.  Click the Save button after the choices have 
been made. 

 

Use the FlexRadio tab to configure the amplifier for use with FLEX-6000 Series radios.  Select the serial number 
of the radio connected to each port.  If port is unconnected, leave the serial number field blank.  Choose the 
antenna port on the FLEX radio that is connected to each of the amplifier ports, and choose the Push-To-Talk 
(PTT) source for each port.  Click the Save button after the choices have been made. 
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Use the Other tab to adjust the front panel backlight intensity and the cooling fan operational mode.  The fan 
modes are: 

Standard mode – the fans run at low speed, increasing speed with temperature but optimized for lowest fan 
noise.  Standard mode is recommended for casual SSB, CW and digital operation. 

Contest mode – the fans run at a higher speed, increasing speed with temperature.  Fan noise is louder than in 
Standard mode.  Contest mode is recommended for contesting or extended SSB, CW or digital operation. 

Broadcast mode – the fans run continuously at high speed, regardless of temperature.  Broadcast mode is 
recommended for extended high power RTTY and digital mode operation, high duty cycle SO2R contesting or 
situations in which the amplifier is located away from the operating position. 

Click the Save button after the choices have been made. 
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9.3 Firmware Update Procedure 

The Power Genius XL Utility can be used to update the firmware in your Power Genius XL amplifier.  Start the 
program and connect to the amplifier.  If the amplifier is in OPERATE mode, click the STBY/OPER button to 
change to STANDBY mode. 

Click the firmware upgrade button: 

 

Click the Browse button on the Firmware Upgrade screen, navigate to the firmware image and select it.  Click 
the UPGRADE button to start the firmware upgrade process.  The firmware image will be transferred to the 
amplifier and then the amplifier will restart. 
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10 Resetting the Power Genius XL 

The configuration of the Power Genius XL can be reset to the “factory defaults” using the following procedure: 

1. Turn the amp off using the power switch on the back panel 
2. Press and hold STBY/OPER front panel button 
3. Turn the amp on 
4. Release the STBY/OPER button 
5. Observe the self-test results on the front panel display.  The configuration test will fail. 
6. Connect to the amp using the Power Genius XL Utility 
7. Set all configuration options as desired, see section 9.2, Amplifier Configuration 

11 Alarms 

If the amplifier detects an operational error, a message is displayed on the main display as shown below: 

 

The alarms and their meanings are shown in the following list: 

Alarm Message Description 

HIGH SWR High SWR has been detected on the output port. 

WRONG BAND Band data not detected. Check your band data 
settings/connections/sources. 

CB NOT ALLOWED The amplifier is set to a band it cannot use. 

When an alarm is raised, the amplifier disengages to protect itself from damage.  The alarm is cleared when the 
PTT is released. 
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12 Specifications 

PA Specifications 

• RF Power Output  1500W (ICAS), capable of 2000W 

• Exciter Drive Level  50W (US version) 

• Drive Transistors  2 - NXP MRF1K50H 

• Exciter Inputs   2 – SO-239 

• Antenna Outputs  2 – SO-239 

• Antenna Impedance  50 ohms unbalanced 

• Cooling    Thermostatically Controlled Fans 

Mechanical Specifications 

• Dimensions   6” H x 14” W x 20” D, 15.5cm H x 35.5cm W x 51 cm D 

• Weight    38 pounds, 17 Kg 

• Shipping weight  47 pounds, 21.5 Kg 

• Operating Temperature  -25°C to +60°C 

Electrical Specifications 

• Input Voltage   90 – 250VAC, 50/60Hz 

• Power Supply   Modular Internal Switching 

13 FCC Statement 

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: 

• This device may not cause harmful interference, and 

• this device must accept any interference received, including interference that may cause undesired 
operation 

FCC ID: 2AK7NSKYPGXL001 
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