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Photo A:  The Mini-Circuits PWR-6G+ power sensor 
 

Introduction 

For much of my homebrew work I need to accurately measure RF power.  Iôve been using a 

home-built diode detector which suffers in accuracy at lower power levels due to the schottky 

diode detector voltage drop.  And I must constantly calculate the actual power from the detected 

voltage reading.  Finally, the upper power level is limited by the diode reverse breakdown 

voltage rating, and the frequency response is limited by my construction techniques and 

components used.  Available ham-type power meters donôt satisfy my requirements either as 

most arenôt precision instruments.  The Bird 43 has an accuracy spec of +5% of full scale, so 

unless your reading is full-scale, accuracy can be far less.  There are digital power meters with 

NIST-traceable calibration giving 3-5% accuracy over their full range (Array Solutions 

PowerMaster, TelePost LP-100A, and WaveNode WM-2 come to mind).  However, these can be 

pretty pricey especially if you need multiple sensors to measure RF power at HF, VHF and UHF 

frequencies.  And then, of course, you normally canôt measure low power levels (less than 1-

watt) accurately with these meters.  This is a problem for me as I often need to measure the 

power of an oscillator, mixer output, and coupler levels as well as normal high power 

transceivers from HF through UHF.  It appeared that my best solution might be to purchase 

something like a used HP436A/B power meter with cable and power sensor on eBay.  But then 

Iôd wind up with a used set-up with questionable accuracy for $500+ dollars.  So what to do? 

 

Enter the Mini-Circuits PWR-6G+ 

While doing a Google search on RF power sensors, I stumbled on the Mini-Circuits PWR-6G+.  

This is a USB-powered NIST-traceable calibrated RF power sensor that uses your computer for 

the display.  It measures average CW signal power levels from -30 dBm to +20 dBm in the 1-

MHz to 6-GHz frequency range.  And while it may seem pricey at $695, it is similar in cost to a 

used power meter and sensor.  Further, you get a one year warranty, and the ability to have the 

PWR-6G+ re-calôd for $99 (Mini-Circuits recommends once/year).   

 

The PWR-6G+ consists of a power sensor unit with a male N-connector, an N-to-SMA adapter, a 

USB interface cable, the installation software disc, and the user manual.  It has the look and feel 

of a high quality piece of test equipment, and the specifications reflect this as well. 



 

 
Photo B:  The Mini-Circuits PWR-6G+ package includes the power sensor, N/SMA adapter, 

USB cable, software installation CD and userôs manual. 

 

The basic specifications are as follows: 

 

Frequency Range   1MHz-6GHz 

Signal type    CW, continuous 

Dynamic Range   50 dB, from -30 to +20 dBm 

Absolute maximum input  +27dBm RF level, 15VDC 

Power Reading Uncertainty  + 0.15dB typical, +0.3dB max 

Linearity    + 0.10 dB typical 

Display Resolution   0.01 dB 

Supported Operating Systems  Windows 98/XP/Vista (32 bit) 

 

For maximum accuracy, you enter your desired measuring frequency in the measuring window 

screen display.  This compensation is broad-band, and you donôt need to change the frequency 

input unless you move more than 100 MHz.  The PWR-6G+ also uses an internal temperature 

sensor which compensates for temperature offsets in order to keep your readings accurate.   

 

Software installation is straightforward and just takes a few minutes.  Besides reading and 

displaying RF power, the software also provides text file and Excel spreadsheet file outputs, 

max/min measurement limits, and time scheduled measurements with a Power Output vs Time 



graph.  You can even add additional power sensors to other USB ports, and the PWR-6G+ 

software will read and record the data from these sensors simultaneously.  And software updates 

are downloadable from the MiniCircuits website as they become available. 

 

Using the PWR-6G+ 

As stated in the specifications, the PWR-6G+ handles a 50 dB range from -30dBm to +20dBm 

(100 milliwatts).  Therefore you must provide attenuators for measuring power levels above 100 

milliwatts.   I found a nice selection of attenuators at reasonable cost on eBay.  In order to handle 

a 100 watt radio, I selected a 6dB 75-watt attenuator, a 30dB 25-watt attenuator and a 10 dB 2-

watt attenuator.  My total cost was about $100 for the three attenuators.  With 46dB, the power at 

the PWR-6G+ is 2.5 milliwatts (+4dBm) when driven with a 100 watt transceiver ï safely within 

the range of the sensor.  Of course, you must ensure that the attenuators are accurate to preserve 

the integrity of your measurements.  I checked the attenuators by connecting them between the 

output of my MFJ-259B and the PWR-6G+.  I found that from 1.8-170 MHz the 6dB and 10dB 

attenuators were off by less than 0.1dB, but the 30dB attenuator was actually 29.5dB.  Later I re-

verified the attenuators using the output of my HAMEG spectrum analyzer/tracking generator up 

to 1 GHz.  So my attenuator string consists of a total of 45.5 dB overall. 

 

 
 Photo C:  eBay attenuators (6dB/75-watt, 30dB/25-watt and 10dB 2-watt) used by the author 

 



Now while 45.5dB might seem a cumbersome number to work with, you simply input your 

offset attenuation value and then you can read the source power directly.  Below are two screen 

shots showing the output a 440 MHz transceiver.  One screen shot displays power in dBm, and 

the second screen shot displays power in watts.  Note that the readings do not exactly correspond 

to each other as they were taken at slightly different times and the power output of the 

transceiver varies slightly with time and temperature ï but the readings are very close! 

 

 
Photo D:  The PWR-6G+ computer display.  Note the offset value, the entered measuring 

frequency, and the internal temperature sensor reading. 

 

 
Photo E:  Second display showing power in watts.   

 

Now my Yaesu FT-1807 is supposed to output 50 watts typical at the high power setting, and so 

39 watts seemed unusually low.  I hadnôt considered the loss of the interconnecting cable 



assembly between the transceiver and the attenuator string.  I had a 3-foot length of RG-8X with 

a soldered PL259 on the radio side and a soldered N-connector on the other side, an N-barrel 

connector, and a 2-foot length of RG-8X with crimped N-connectors on both sides connecting 

the radio to the attenuator string.  Using the PWR-6G+ and my HAMMEG tracking generator, I 

measured the cable/connector losses at exactly 0.6 dB.  Therefore my total in-line loss to the 

PWR-6G+ was actually 46.1dB.  I input this offset value and re-measured the transceiver output 

power.  As you can see below, the FT-1807 output power is much closer to the 50 watt ñtypicalò 

specification. 

 

 
Photo F:  Power with 46.1dB offset.  Much closer to the specôd typical output of the Yaesu FT-

1807. 

 

There is one other feature worth discussing, and this is the ñRelativeò setting.  This is very handy 

for measuring attenuators or gain amplifiers.  Simply take a reading and then check the 

ñRelativeò box.  Now any other reading will be relative to the first reading in dB or watts.  As an 

example, I measured a precision 20dB attenuator using this method.  The results are shown in 

Photo G below.  This precision attenuator has a 20dB +0.3dB specification.  As you can see, it is 

VERY close to 20dB at 450 MHz (only off by 0.05dB). 

 



 
Photo G:  20dB precision attenuator measurement using the ñRelativeò feature of the PWR-6G+. 

 

Conclusion 

If you have the need to accurately measure low to high RF power levels over a broad frequency 

range, the Mini-Circuits PWR-6G+ is something you should take a look at.  It is a reasonably 

priced, highly accurate, very broad-range power meter that should be equally useful in a 

commercial lab or the home experimenterôs set-up.  And because your laptop takes care of all 

display information, no other external equipment is required other than the power sensor head ï 

even if you need multiple sensors and data recording.  For more information, you can view the 

PWR-6G+ documentation at www.minicircuits.com.   

http://www.minicircuits.com/

