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Description of the Reflectometer

The Planar R60 Vector Reflectometer (Copper Mountain Technologies, Indianapolis, IN 46202, USA) is
a VNA with N connector used in the DAKS [4] for measuring the complex reflection coefficient, SII in
the frequency range 1 MHz - 6 GHz. The device is powered and operated via USB from a PC.
Reflectomer unit shall not to be disassembled from the dielectric probe when used in the DAKS system.

Handling of the item

The R60 is a microwave measurement instrument and must be handled with care and kept clean. It

shall not be inserted or come in contact with liquids.

Methods Applied and Interpretation of Parameters

In the DAKS [4], the R60 is mounted to a dielectric probe and calibrated with it. Before using it in the
DAKS configuration, performance parameters, which are not covered with the DAKS calibration, are
measured in this procedure.

1.
2.
3.

4.

5.

6.

Configuration and mechanical / optical status.

Basic operation: Operation and setting of parameters from the PC using R60 software.
Ripple of Sil without application of calibration and with the N connector open: The variation of the
reflection shows the basic functionality to measure reflection.
Frequency accuracy at 1 GHz and 3 GHz in comparison with a reference source: The frequency is
measured in both frequency ranges (fundamental and harmonic source mode) using a spectrum
analyzer and comparing it to a reference frequency source.
Source amplitude at high power level setting, in the frequency ranges 10 MHz - 3: The available
amplitude is the upper limit of the measurement dynamic range. Due to the reflectometer source
characteristics, the amplitude is verified using the peak hold function of a spectrum analyzer.
Measurement of a 20 dB reference mismatch: After calibration with an N calibration kit HP 85032B,
a calibrated N mismatch is measured and compared to the reference data in the frequency range
10 MHz - 3 GHz (used with DAKS for measurementsaccording to standards [1], [2], [3]). The result

is plotted together with the uncertainty limits of the reference mismatch calibration.



Functional Test Results

Configuration and mechanical I optical status

Test passed.

Basic operation

Software version used: RVNA, v23.3.0
Test passed.

Ripple of SII

Maximum Sli ripple in the frequency range 10 MHz — 3 GHz range, without calibration and with the N

connector open: < 1 dB

Frequency accuracy

deviation 0.36 kHz from reference [TOI 70]1 GHz:

deviation 4.80 kHz from reference [T0170]3 GHz:

The frequency deviation is << 100 ppm (100 kHz @ 1 GHz)

Source amplitude

Range:
R60 settings: 10 MHz -3 GHz, IF BW 100 Hz, 16001 points.

• 10 MHz - 3 GHz, 10 MHz IFBW, 10 MHz video BW, detector: max hold.Spectrum analyzer settings.
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Measurement of a 20 dB reference mismatch

After I-port calibration performed with cal. kit [06327], the reference mismatch consisting of 10 dB
reference attenuator [5047.2] and female (f) N-type short [06327] were mounted on the R60 port.
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Fig. 2: Result of 20 dB mismatch with single uncertainty limit of its calibration.

The deviation of the measured 20 dB mismatch from the calibrated result is within the combined
uncertainty of the 20 dB reference mismatch calibration and the Planar R60 specifications (red lines).

Note: The uncertainty has been converted from linear reflection factor to the return loss representation
of Fig. 3 in dB.












