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electrostatic, capacitor, plate capacitor, capacity, exam ee2 S52022

Exercise E8 Capacitor
(written test, approx. 7 % of a 120-minute written test, S52022)

B, \Crarieid bt berhoa i eani negi@ Gito tIsb deft- Sid ko Ve y withatieectol Bre ch g idim$eh filoms:c } =0.1 ~\rm
BeawES of air ($\varepsilon_{r, \rm c}=1%$), while the thickness of the dielectric material
remaikenBshsafayer overlap: $/=1.5 ~\rm mms
frihe Rissencepebwaemsisale-favers: $d=1.0 ~\rm \mu m$

e Depth of component $w=0.7 ~\rm mm$

$ ENRE VORI NEhATBOEF fewmatieein in hé picture): 3 left-side and 3 right-side layers.
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The capacity of air is \begin{align*} C_{\rm Air} &= \varey siIon_O \varepsilon_{r\rm
Air} {{N \cdat | \cdot w}\over{d {¥m c}}} \\ &= 8.854 \ES ot 10™{-12} ~\rm As/Vm
\cdot 1 \cdot {{5 \cdot 1.5 \cdot 10" {-3} {~\rm m} \cdot 0.7 \cdot 10" {-3} {~\rm
m} Hover{0.1 \cdot 10~{-6} {~\rm m} }} \\ &= 0.465... ~\rm nF \end{align*}
"he material shall have a dielectric permittivity of $\varep5|lon r=3$.
“heggliMnRcaliatalienpstiell ignocgingangary efettmar the g af3de. layersnF \cdot
0.465... ~\rm nF}\over{0.139... ~\rm nF + 0.465... ~\rm nF}} \end{align*}
s\vatepsitoan) “nRiRiple pdates0 S 2p werhahe'Yondonsider?
For this, we have to count facing areas $A 0$. There are $N=5$.
.. What is the field strength in the dielectric material between the layer, when a voltage of

sU=6.3 ~\rm V$ is applied?

’ath

The electric field strength $E$ is given by: \begin{align*} E &= {{U}\over{d}} \\ &=
{{6.3 ~\rm V}\over{1 \cdot 10" {-6} ~\rm m}} \\ \end{align*}
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Therefore, the formula is \begin{align*} C &= \varepsilon_0 \varepsilon_r {{N \cdot |
\cdot wHover{d}} \\ &= 8.854 \cdot 10" {-12} ~\rm As/Vm \cdot 3 \cdot {{5 \cdot 1.5
\cdot 10~ {-3} {~\rm m} \cdot 0.7 \cdot 10™~{-3} {~\rm m} Hover{1 \cdot 10"~ {-6}
{~\rm m} }} \end{align*}
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