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Abstract

We present preliminary results on uncertainty analysis on calibration standards for on-wafer S-parameter measurements over 110 GHz. At
these frequencies, manufacturing tolerance is comparable to the sizes of calibration standards. Thus accurate knowledge about the actual
dimensions of calibration standards becomes critical for definition of standard models and estimating uncertainty of the measurement
results. In this work, we use three dimensional measurement tools namely surfaceprofiler, optical interferometer, and Scanning Electron
Microscope (SEM) to characterise calibration standards on commercial calibration substrates. Numerical software was also used to
investigate the effect of manufacturing tolerance on electrical parameters and finally uncertainty of definition of the calibration standards
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|. Background | - .
o : : .. : : Three different tools namely optical interferometer, scanning
The definition of calibration standards is important for calibrating a , ,
electron microscope (SEM) and surfaceprofiler, have been used

vector network analyser (VNA) and measuring the S-parameters of a ‘o ch rorice the d . £ i D
device-under-test (DUT). As shown in Fig.1 the uncertainty of standard D Chafartelive Hie |meno . ' |n an a >

definition is one of the three uncertainty sources of the system
calibration and affect the total uncertainty of the measurement [1].
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Fig. 3 lllustration of Cascade’s opens measured using optical interferometric
technique (a), SEM technique (b), and measurement results of a line on
Cascade’s substrate (c) and a line on GGB’s substrate (d).

IV. Results and Future work
l|. Standards for On-wafer Calibrations Measurement results indicate the conductors have up-to 1.5%

variation laterally for both substrates and 15% and 25%
Typical calibration standards used for on-wafer measurements include  variation vertically i.e. the thickness for Cascade and GGB,

short, open, load, thru and (or) line. Fig. 2 shows some examples from aspectively. Numerical simulation (Fig.4) using nows the

Fig. 1 Uncertainty propagations for S-parameter measurements
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