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Recommendations towards a standardisation 

of the macroscopic parameter measurements
Part I: IV and CV measurements in Si diodes

1. Measurements should be made between the backside and the central electrode with the guard ring kept at the same potential as the central part (usually grounded).

2. Wherever possible measurements should be performed at a temperature around either 20oC or 0oC. The first is a common reference temperature, while the second is more suitable for a work with heavily irradiated detectors and is closer to typical operation temperatures in modern HEP experiments. The results should be corrected to exactly 20oC or 0oC whichever is closer to the actual measurement temperature.

3. For the dark current correction a standard temperature dependence is recommended: I~T2 exp(-E0/2kT) with E0=1.12 eV. (For the two reference temperatures this formula gives: I(20oC)/I(0oC)=5.839.) If another temperature dependence is used the value obtained with the above formula should also be quoted for comparison.

4. A standard voltage recommended for the dark current measurement is 50 V above the full depletion voltage. If other criteria are used the current at the standard voltage should also be quoted for comparison.

5. Wherever possible the CV measurements for finding the depletion voltage should be performed at a frequency close to 10kHz. The recommended procedure for the Ud extraction is a crossing of two straight lines in the logCp-logV plot near the kink. If another method is used the Ud obtained by the standard procedure should also be quoted for comparison. Maximum Ubias for the fit should be at least 100V above Ud. The variation of the results due to an uncertainty in the choice of the points for the fits (within reasonable limits) should be included in the result error. For the diodes irradiated by a 1MeV equivalent fluence above 1013 n/cm2 the Ud value should be corrected to that at 20oC or 0oC (whichever is closer to the measurement temperature) and at 10kHz using the formulae from the reference D.Campbell et al. NIM A492 (2002) 402 (or the Technical Note ROSE/TN/2002-02 accessible at the web page: http://rd48.web.cern.ch/RD48/).

6. The IV and CV measurements between minimum and maximum bias values should be made both for increasing and decreasing voltages. If a noticeable difference is observed the results for both data sets should be quoted to allow an estimate of the systematic uncertainty related to the measurement procedure. If regular checks show that the difference is always negligible, only one (any) ramp direction may be used. If the difference does exist, but by some reasons the measurements can be made in one direction only (e.g. due to the lack of time) the decreasing bias voltage mode should be preferred, as giving usually more repeatable results. In all cases the time of the voltage ramp should be given in the measurement description.

7. For irradiated devices it is necessary to give as complete details about the irradiation as possible. In particular providing the following information is highly recommended.

a) Initial parameters of the device/material.

b) Type of irradiation particles.

c) Energy spectrum of the source.

d) Flux of the source.

e) Time structure of the irradiation: continuous/pulsed (pulse parameters).

f) Temperature and the biasing of the sample during irradiation.

g) Time and fluence of irradiation.

h) Dose measurement method(s) used and dose uncertainty.

i) The 1MeV neutron equivalent fluence calculated by the standard NIEL model. The recommended source of data is the compilation made by A.Vasilescu and G.Lindstroem and accessible via the link: http://sesam.desy.de/members/gunnar/Si-dfuncs.html.

j) Time between the end of irradiation and the beginning of measurement of the sample.

k) Temperature history of the sample between irradiation and measurement.

l) Temperature history of the measurement.

8. For practical applications the most important annealing stage is that with a minimum depletion voltage. Therefore in the studies with irradiated detectors the measurements at this stage should always be included.
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