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Exercise E1 Machine-Vision Strobe: Capacitor Charging and Safe Discharge
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Solutlon
NeiqPegin{align*} C &= 1~ {\rm\mu F} \\W& 01 {\rmJ}\\I {\rm max}& 100~{\rm
AQteBIn akight}- BN EERIMIRR IS TR ARG

YA tcelightg) t {\mﬂﬁhaﬂﬂm{s\}*w{}\mnuiab@d’{h lig n*}
\ssUbegithtaDgh¢harglit) SoardeQs\afli(stea to-tHR ERYuighd)fihal Bdpakiod vRleset/(RC)}
\ngI{'Bﬂ ajlg"r}*} \taumm@}w\mﬁ{um RVOBRdRF \baat{ U {\rinAmuiax kdpprox
. g ionie iEiRsRiI ReT sy fha moRIehar 36dheh ItChesga Fhemaquirgagnergy?
‘(élﬁt’!{allgn*} A practlcal standard value would be about $4.7~{\rm k\Omega}$.

T egrpdapmat peddtyd s d ap acttbt R daky ddabarerkd fully charged after about
wu&@@n@allgn*} U 0 &= 447.2~{\rm V} \\ RC &= 4.47~{\rm ms} \end{align*}

\biegin{align*} W(t) &= \frac{1}{2} Cu_C~2(t) \end{align*}
tb@gﬂhqadg‘ml wa{lwﬁ ‘charge} &\approx 5\tau \approx 5 \cdot 4.47~{\rm ms} \approx
fgw& \l\@%&{-a@w@pprox 4.47~{\rm ms} \end{align*}

Ilgﬁ*} W E@\frac @1 & )C0inftR) \&B &=0\5qt fFPA {2 W1 Ciu=REtiENFG={0
B\ e DA e B aalr R0 R ab4 eghipiinatb 0 } ~ {\rm V} \approx
447 2~ {\rm V} \end{allgn*}

FoediatfedheaipiceOemettig aiges eSqapprotidiya wialeptoa 2XKtof\voltage field {align*}
exponentiall

W%En[&rkj;qrg‘/tbké@ir{ili}a{lz}irﬁtﬂqeeéaﬁeautﬂgiiﬁ)} \\ t &= \frac{R_i C}{2}\In(2)
\end{align*}

\begin{align*} W_0 &= 0.1~{\rm J} \end{align*}

With

After full discharge, the capacitor energy is zero, so the entire initial energy is
toeyieeligntd ReaCir ther€wistd\Omega} \cdot 1~{\rm \mu F} = 10~{\rm s}
\end{align*}

\begin{align*} W R &= W _0 = 0.1~{\rm ]} \end{align*}

we get

In a real design, the resistor must therefore be checked for pulse-load capability.
\begin{align*} t &= \frac{10~{\rm s} }{2}\In(2) \approx 3.47~{\rm s} \end{align*}

\b@glﬁ

The voltage at this instant is

\begin{align*} u_C &= U _0 \cdot \frac{1}{\sqrt{2}} = \frac{447.2~{\rm
V3}{\sqrt{2}} \approx 316.2~{\rm V} \end{align*}
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