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resistivity, power, exam eel 552023

Exercise E1 Resistivity and temperature dependent Resistance
(written test, approx. 7 % of a 60-minute written test, SS2023)

Uhéredsiis: thiez efla s fpdiierdmietRi cim i spReibArropyiCr T bitirtddscribed by the
BBeGHvenl fitrincapaciponkatianfirteatal butfis e afe; Akd best fitwdmilt 2 SBDS eHst5HAR0$ for

bE ey den [Ha0es ohs AEP dhd \$F0AMErm °C$)
ﬁ’ﬂmestivity of the dielectric material is $\rho_{\rm PP}(20 ~\rm °C)=10"{17} ~\Omeqa

n$.
‘or Yedinalignts R 63 Bre\rahkarSe B0 BRI ATENE YR EAYY —\rm °C¢ and ¢55

-\rm °C$ are given as $\alpha =-0.048 ~\rm 1/K$ and $\beta=+0.00057 ~\rm 1/K"2$.
\begin{align*} R(55 ~\rm °C) &= R(20 ~\rm °C) \cdot (1+\alpha\cdot\Delta T +

\beta\cdot T2 + ...)\\ &= 80 ~\rm G\Omega \cdot (1-0.048 ~\rm 1/K\cdot(35 ~{\rm
K}) + 0.00057 ~\rm 1/K”~2\cdot\Delta (35 ~{\rm K})~2 ) \end{align*}

Calculate the resistance for the dielectric material for $20 ~\rm °C$.

Solution
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\begin{align*} R(20 ~\rm °C) &= \rho\cdot {{d}\over{A}}\\ &= 10" {17} ~\Omega
\rm m \cdot {{0.8\cdot 10" {-6} ~\rm m}\over{l ~\rm m~2}} \end{align*}
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