Filtr dolnoprzepustowy RC:
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in21= ComplexExpand [Ku]

1 1 CRw
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v~ Plot[{Abs[Ku //. {R>1, C-1}], 1//w/§_}, {0, 0, 10} ]
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Analiza modutu wzmocnienia:

1
5= ModKu =
(CRw)"2 +1
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outsp —————————————

V1+C?R?w?

inel= Limit [ModKu, w - o]

outgl= @

Gdy w>>1/RC, to modut transmitancji zespolonej asymptotycznie dazy do takiej zaleznosci:
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nrp= Simplify [ ————, Assumptions > {R>0, C>0, w > 0}]
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out[7]=

we- Plot[{ModKu //. {R>1, C»1},1/V2, 1/R/C/w//. (R>1, C»>1}},

{vw, .01, 10}, PlotRange » {.01, 1} ]
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inz6:= ModKudB = 20 Log10 [ModKu]

20 Log{iﬁcjﬁ}
+ W

Log[10]
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Uwaga: symbol Log[ ] oznacza logarytm naturalny

7= 20 L0g10[1/ '\/?] // N

oue7= -3.0103

tzn. spadek wzmocnienia V2 razy odpowiada spadkowi miary logarytmicznej wzmocnienia o ok.
3dB



In[28]:=

out[28]=

In[29]:=

out[29]=

In[10]:=

out[10]=

In[11]:=

Out[11]=

In[12]:=

out[12]=

In[13]:=

out[13]=

FiltrDP_RC_17grud2019.nb

LogLinearPlot[{ModKudB //. {R~>1, C-1}, 20 Log10[1/ V21}, (v, 0.01, 100} ]
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Analiza fazy wzmocnienia:

ComplexExpand [Ku]

1 1CRw

1+C2R2w? 1+ C2R2u2

wiec tangens kata fazowego wzmocnienia ma wartos¢:

CRw / 1
1+C2R2w2/ 1 +C2R2w?
-CRw

arctg(-CRw)=?

Gdy w->0 to arctg->0
gdy w->oo to:

Limit [ArcTan[x], X - -Infinity]

T

Adla pulsacji graniczne;j:

1
ArcTan[-CRw] //. w» —
RC

Pi/2//N

1.5708
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ni4- Plot[Arg[Ku //. {R>1, C-1}], {w, 0, 10}, PlotRange - All]
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(5= Limit [Arg[Kul, w - 0]
out{15]= @
6= Simplify[Limit [Arg[Ku]l, w » +Infinity], Assumptions - {R>0, C>0, w > 0}]
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out[16]= — —

o= Simplify [Limit[Arg[Ku], w »1/R/C], Assumptions » {R>0, C>0, w > 0}]
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nzz- LogLinearPlot[{Arg[Ku //. {R>1, C>1}], -x/2, -n/4},

{vw, 0.01, 100}, PlotRange - All]
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