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Photo A: The MiniCircuits PWF6G+ power senéor

Introduction

Formuch of my homebrew workneed toaccurately measaRF power.] 6 ve been using
homebuilt diode detectowhich suffers in accuracy at l@vpower levelslue to theschottky
diodedetectorvoltage drop And I mustconstantly calculathe actual powefrom the detected

voltage reading Finally, the upper power level is limitdaly the diode reverse breakdown

voltagerating andthe frequency response is limitéxy my construction techniquesnd

components usedAvailable hamt y pe power metyreqeirentcotedhers sat i sfy
mosta r epnedigion instrumentsThe Bird 43 ks an accuracgpec of+5% of full scaleso

unless your reading is fuficale accuracy anbe far less.There are digital power metessth
NIST-traceable calibration giving-8% accuracy over their full range (Array Solutions

PowerMaster, TelePodtP-100A, and WaveNode WA come to mind).However, hese can be

pretty pricey especially if you need multiple sensors to measure RF power at HF, VHF and UHF
frequenciesAnd t hen, of course, you normall-y canot
watt) accuratelywith these metersThis is a problem for me a®ften need to measure the

power of an oscillatgmixer output andcoupler levelsas well as normal high power

transceivers from HF through UHR appeared that my best solution might betechase

something likea used HP43&/B power metewith cableandpower sensoon eBay But then

| &wihd up with a used setp with questionable accuracy for $500+ dollars. So what to do?

Enter the MiniCircuits PWR6G+

While doing a Google search &F power sensors, | stumbled the MiniCircuits PWR6G+.

This isa USBpowered NISTtraceablecalibrated RF power sensor that uses your computer for
the display.It measuresiverage CW signal pow&vels from-30 dBm to +20 dBm in the-1

MHz to 6GHz frequency rangeAnd while it may seenpricey at $695, it isimilar in cost taa
used power metand sensor Further, you get ane yeawarranty, andhe ability to havehe
PWR6G+rec al 6 d f o-Circdit9rBconimdmnds ancel/year).

The PWR6G+ consists of a power sensor unit with a mateddnector, a 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 sigatibns reflect tis as well.
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Photo B: The Mini-Circuits PWR6G+ package includes the power sensor, N/SMA adapter,
USB cablesoftware installation CD and ugemanual.

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 0.01dB

Supported Operating Systems ~ Windows 98/XP/Vistd32 bit)

For maximum accuracy, you enter your desired measuring frequency in the measuring window
screen display. This compensationisbrbadnd, and you dondt need
input unless you move more than 100 MHz. The P®@ER also usean internal temperature
sensor which compensates for temperature offsets in order to keep your readings accurate.

Software installation is straightforwaashd just takea few minutes.Besides reading and
displaying RF power, the softwaaéso providesext file and Excel spreadsheet file outputs,
max/min measurement limjtandtime scheduled measuremewnith a Power Output vs Time



graph You carevenadd additional power sensors to other USB ports, and the-6®+R
software will read and record the data from these sensors simultane@odlgoftware updates
are downloadablrom the MiniCircuits website ateybecome available.

Using the PWR6G+

As stated inthe speffications, the PWR6G+handlesa 50 dB range fror80dBm to +20dBm
(100 milliwatts). Thereforeyou must provide attenuators for measuring power levels above 100
milliwatts. | found a nice selection of attenuators at reasonablerce&ay. In order to handle
a 100watt radio, | selected a 6dB -ffatt attenuator, a 30dB 2Batt attenuator and a 10 dB 2
watt attenuatorMy total cost was abod100 for the three attenuatond/ith 46dB, the poweat
the PWR6G+is 2.5 milliwatts(+4dBm) when driven with a 100 watt transceivesafely within
the range of the sensor. Of course, you must ensure that the attearesocsirate to preserve
theintegrity of your measurements. | checked the attensatpronnecting them betweereth
output of my MF3259B and the PWRG+. | found thafrom 1.8170 MHzthe 6dB and 10dB
attenuators wereff by less than 0.1dBoutthe 30dB attenuator was actually 29.5dRuter | re
verified the attenuators using the output of my HAM&g&ctrum analyartracking generator up
to 1 GHz. Somy attenuator stringonsists of total 0f45.5dB overall.
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Photo C: eBay attenuators6@dB/75watt, 30dB/25watt and 10dB 2vatt) used by the author



Now while 45.5dBmight seema cumbersora numberto work with, you simply input your
offsetattenuabn valueand thernyou can read the source power directly. Below are two screen
shots showinghe outpuia 440 MHz transceiverOne screen shot displays powedBm, and

the second screen shsplays power inwatts Note that the readings do not exactly correspond
to each other as they were takeéslahtly different times and the power output of the
transceiver varies slightly with time and temperaiubait the readings are very close!
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Photo E: Secord display showing power watts.
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Photo D: The PWR6G+ computedisplay. Note the offset value, the emed measuring
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Now my Yaesu F¥1807is supposed toutput50 wats typical at the high power settinandso

39 watts seemed unusually low.

hadnot co

nsi

der ed

the | oss

of



assembly between the transceiver and the attenuator dthagl. a 3foot length of RG8X with
asolderedPL259 on the radio side andalderedN-connector on the other side, arbhirrel
connector, and afot length of RG8X with crimpedN-connector®n both sides connecting

the radioto the attenuator string. Using the PY8B+ and my HAMMES tracking generator, |
measurd the cal®/connectordsses at exactly OdB. Therefore my total Hine loss to the
PWR-6G+ wasactually46.1dB. | input this offset value arrd-measuredhe transceiver output
power. As yoiwcan see below, the FIB07 outpit power ismuch closer to thB0 wattii tpy ¢ al 0
specification
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Photo F: Powerwith 46.1dB offset. Muchcloset o t h aypisalpetputbofithe Yaesu F
1807.

There is one other feature worth discussamyd thisid he A Rel ati ved setting.
for measuringttenuators or gain amplifiers. Simply take a reading and then check the

i Re | @bbxi Maev any other reading will be relative to the first reading in dB or watts. As an
example, | measured a precision 20dB attenuator using this method. The reshitsvaréen

Photo G below.This precision attenuator has a 20dB3dB specification. As you can séas

VERY close to 20dB at 4581Hz (only off by 0.05dB).



Photo G: 20dB precision attenuataneasuremeni si ng t he A Rel BWR6Ge O f eat

Conclusion

If you have the need to accurately measowmeto highRF powerevelsover a broad frequency
range, the MinCircuits PWR6G+ is something you should take a look lais areasonably
priced,highly accurate, very broadgngepowermeterthat should be equally useful in a
commerciallabot he home e x pup.rAndbecausesyoud laptog takes care of all
display information, no other external equipment is required other than the power sengor head
even if you need multiplsensors and data recording. For nminfermation, you can view the
PWR-6G+documentation atrww.minicircuits.com



http://www.minicircuits.com/

