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 s�  q
√  U¼œœdð   «—Uý«  d¹dLð  w�  …—«b�«  Ác¼  Âb�²�ðË
 Íc�« œœd²�« v�≈  Cutoff Frequency fc lDI�« œœdð vL�¹  œœdð
 W
öF�« s� fc œU−¹≈ sJL¹Ë ¨©dL²�L�« bN−�« Í√® dH
 ÍËU�¹

 ∫WOðü« WO{U¹d�«

 WFÝ  C  ¨W�ËUIL�«  WLO
   R  Ê≈  YOŠ  fc =
1

2� RC RC  —«bIL�«  vL�¹Ë  3.14  ÍËU�¹  XÐUŁ  —«bI�  �  ¨n¦JL�«
 Æ`ýdLK� wM�e�« XÐU¦�UÐ

f

Vin

Vout

—dL�« œœd²�«

V0

2

fc
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 ∫ passive high pass Filter w�UF�« ‚UDM�« d¹d9 `ýd�  ≠≤
 `ýd� …—«œ vKŽ œœd²�« WHK²��  «—Uý≈ WŽuL−� XKšœ√ «–≈
 U�√ WO�UF�«  «œœd²�« ÈuÝ dLð ô ·u�� WO�UF�«  «œœd²�« —«d�≈
 «c�Ë  ª…dz«b�«  Ác¼  Ãd��  w�  dNEð  ö�  WCH�ML�«   «œœd²�«
 `ýd� ¡UMÐ  sJL¹Ë Æw�UF�«  d¹dL²�«  `ýd� …—«b�«  Ác¼ XOLÝ
 w� UL	 n¦J�Ë W�ËUI� Â«b�²ÝUÐ q�U��« WO�UF�«  «œœd²�« —«d�≈
 WCH�ML�«  «œœd²�« —«d�≈ `ýd� …—«œ fH½ w¼Ë ¨ÁU½œ√ qJA�«

Æn¦JL�«Ë W�ËUIL�« s	U�√ ‰«bÐSÐ sJ�Ë

Vin VoutR

C

n¦J�Ë W�ËUI� Â«b�²ÝUÐ Ì‰UŽ —dLð `ýd�

 œœdð s� d³	√ U¼œœdð  «—Uý≈ d¹dLð w� …—«b�« Ác¼ Âb�²�ðË
 fc œU−¹≈ sJL¹Ë Cutoff Frequency fc lDI�« œœdð vL�¹ sOF�

 fc =
1

2� RC
 ∫WO�U²�« WO{U¹d�« W
öF�« s�

 XÐUŁ —«bI� � ¨n¦JL�« WFÝ C  ̈W�ËUIL�« WLO
   R Ê≈  YOŠ
 Æ`ýdLK� wM�e�« XÐU¦�UÐ RC —«bIL�« vL�¹Ë 3.14 ÍËU�¹
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 rJ×²ð YO×Ð  UHK� ÎU½UOŠ√Ë  UH¦J�Ë  U�ËUI� s�  …œUŽ WK�U��«  U×ýdL�« ÊuJ²ð ∫WK�U��«  U×ýdL�«
Æ1 sŽ  U×ýdL�« Ác¼ w� V�J�« b¹e¹ ôË UNO� »uždL�«  «œœd²�« —UO²š« w�  UH¦JL�«Ë  U�ËUIL�« rO


 passive low pass filter iH�M*« ‚UDM�« d¹d9 `ýd�  Æ±
 …—«œ  vKŽ  œœd²�«  WHK²��   «—Uý≈  WŽuL−�  XKšœ√  «–≈
  «œœd²�« ÈuÝ dLð ô ·u�� WCH�ML�«  «œœd²�« —«d�≈ `ýd�
 WO�UF�«  «œœd²�« U�√  ¨…dL²�L�« œuN−�« p�– w� ULÐ WCH�ML�«
 `ýd� `ýdL�« «c¼ wLÝ «c�Ë …—«b�« Ác¼ Ãd�� w� dNEð ö�
 WCH�ML�«  «œœd²�« —«d�« `ýd� ¡UMÐ sJL¹Ë iH�ML�« d¹dL²�«

 Æ—ËU−L�« qJA�« w� UL	 n¦J�Ë W�ËUI� Â«b�²ÝUÐ q�U��«

Vin Vout
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qš«œ bNł Ã—Uš bNł

WCH�ML�«  «œœd²�« —«d�≈ `ýd�WO�UF�«  «œœd²�« —«d�≈ `ýd�

w
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 w�UF�« lDI�« œœdðË fC1 ©‰Ë_«® iH�ML�« lDI�« œœdð sOÐ U¼œœdð  «—Uý≈ d¹dLð w� …dz«b�« Ác¼ Âb�²�ðË
 s� U¼œU−¹≈ sJLO�  fC2 U�√Ë fC1 =
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 UL� ¨œ«—U�ËdJ¹U�  0.1 WF�Ð n¦J�Ë ÎU�Ë√  160 WLOIÐ W�ËUI� s� ÊuJ� WCH�ML�«  «œœd²�« —«d�« `ýd� 
 ølDI�« œœdð u¼

∫q??????(«  
 œ«—UH�UÐ ÊuJð Ê√ V−¹ n¦JL�« WFÝ ôË√

œ«—U�  10-6 × 0.1 = (C) n¦JL�« WFÝ
 1

2� RC
  Ω lDI�« œœdð

1

2 × 3.14159 × 160 × 0.1 × 10-6
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 ( Passive Band Pass Filter ) q�U)« ‚UDM�« —«d�≈ `ýd�
 WÞuÐd� WO�UF�«  «œœd²�« —«d�≈ `ýd�Ë WCH�ML�«  «œœd²�« —«d�≈ `ýd� ∫sO×ýd� sŽ …—U³Ž `ýdL�« «c¼
 ‚UDM�« «c¼ Ã—Uš œœdð Í√ sJ�Ë ¨—ËdL�UÐ  «œœd²�« s� ‚UD½ —ËdLÐ `L�¹ `ýdL�« «c¼ Ê√ W−O²M�«Ë UNCF³Ð

Æw�U²�« qJA�« w� UL	 —ËdL�UÐ

∫‰U¦�



 W???�UFH�«  U??×ýd*«  
 »uždL�«  «œœd²�« —dL¹ `ýd� vKŽ ‰uB×K�Ë ¨  1 sŽ t³�	 b¹e¹ ô q�U��« `ýdL�« ÒÊS� Ád	– rð UL	
  UOKLF�« r�C� Âb�²�¹ WłU×�« V�Š …—Uýù« r�C¹Ë —ËdL�« s� UNO� »uždL�« dOG�«  «œœd²�« lML¹Ë UNO�

 Æp�– w�

(Active low pass filter) ‰UFH�« iH�M*« ‚UDM�« —«d�≈ `ýd�
 Â«b�²ÝUÐ ‰UF� WCH�M�  «œœdð —«d�« `ýd� ¡UMÐ  sJL¹
 …—«œ W�U{SÐ sJ�Ë q�U��« WC�ML�«  «œœd²�« —«d�≈ `ýd� …—«œ

Æ—ËU−L�« qJA�« w� UL	  UOKLF�« r�C� Â«b�²ÝUÐ V�	

Rf

Ri

R

Vi

C

V0

‰UFH�« iH�ML�« ‚UDM�« d¹dLð `ýd�

¨ fC =
1

2� RC
 lDI�« œœdð W�œUF� ÊuJðË
1 +

Rf

Ri

  ÍËU�¹ t³�	Ë

 (Active High pass filter) ‰UFH�« lHðd*« ‚UDM�« —«d�≈ `ýd�
 ¡UMÐ sJL¹  UOKLF�« r�C� Â«b�²ÝUÐ V�	 …—«œ W�U{SÐ

 ∫wK¹ UL	  sJ�Ë  WO�UF�«  «œœdð —«d�« `ýd�
Rf

Ri

R

Vi

C
V0

‰UFH�« WFHðdL�«  «œœd²�« d¹dLð `ýd�

 fC lDI�« œœdð W�œUF� ÊuJðË
 1 +

Rf

Ri

  ÍËU�¹ t³�	Ë ¨ fC =
1

2� RC

∫(Active Band pass filter) ‰UFH�« ‚UDM�« —«d�≈ `ýd�
 rN¹ ôË® w�«u²�« vKŽ iH�M� ‚UD½ —«d�≈ `ýdLÐ Ÿu³²� w�UŽ ‚UD½ —«d�≈ `ýd� sŽ …—U³Ž `ýdL�« «c¼
 œœdð œb×¹  iH�ML�« ‚UDM�« —«d�≈ `ýd�Ë ¨ fC1 ‰Ë_« lDI�« œœdð œb×¹ w�UF�« œœd²�« `ýd� Ê√ YOŠ ©VOðd²�«

 ∫wðQ¹ UL	 `ýdL�« «c¼ …—«œ ÊuJðË ¨fC2 w½U¦�« lDI�«

Rf1
Ri1

R1

Vi1
C1

Rf2

Ri2

R2

V0

C2

‰UFH�« ‚UDM�«  «œœdð d¹dLð `ýd�

 fC2 =
1

2� R2C2

  w½U¦�« lDI�« œœdð W�œUF�Ë  ¨  fC1 =
1

2� R1C1

  ‰Ë_« lDI�« œœdð W�œUF� ÊuJðË

G  = 1 +
Rf1

Ri1
1 +

Rf2

Ri2

  sOðdz«b�« V�	 »d{ q
UŠ u¼ …—«b�« V�	 U�√



 fC2 Ë fC1 V�Š« rŁ ¨5 ÍËU�¹ …—«b�« V�	 ÊU	 «–≈  Rf2 W�ËUI� V�Š« wðü« qJA�« w�

Ri1 = 100kΩ

R1 = 1kΩ

Vi1

1 μf
V0

Rf1 = 200kΩ

Ri2 = 100kΩ

Rf1 = ??

R2 = 100kΩ

0.1 μf

∫q?????(«
G  = 1 +

Rf1

Ri1
1 +

Rf2

Ri2

         5  = 1 +
Rf2

100
1 +

200
100

1 +
Rf2

100
5  = 3 ×

= 1 +
Rf2

100
5
3

5
3

- 3
3

= 
Rf2

100

= 
Rf2

100
2
3

200 = 3Rf2 Rf2 =
200
3

kΩ

= 2� × (1 × 10-3)
1

fC1 =
1

2� R1C1

= 
1

2�(1 × 103) (1× 10-6)  

500
�

Hz= 

   
= 2� × (1 × 10-4)

1
fC2 =

1

2� R2C2

= 
1

2�(1 × 103) (0.1× 10-6)
= 

5000
�

Hz
    

                  

        

 p�–Ë  UNŽUÝ  œ«dL�«  WŽ«–ù«  —UO²šô  ŸU¹cL�«  “UNł  w�  Îö¦�  Âb�²�ð  wN�  …b¹bŽ   UIO³Dð   U×ýdLK�
 w�  Âb�²�ðË ÆU¼dOž lML¹Ë —ËdL�« s� WMOF� WOŽ«–≈ WD×� …—Uý≈ sJL¹ w�UE½  «œœdð —«d�≈ `ýd� Â«b�²ÝUÐ

 Æ—ËdL�« s� g¹uA²�«  «—Uý≈ lM�Ë WÐuždL�«  «—Uýù« d¹d×²�  Âb�²�ð  ôUBðô« WLE½√
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Av = 1 
fc= 1 / (2πR1C1) 
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 1J37Wאאאא
א

Av = (R2/R1) + 1 
fc= 1 / (2πR3C1) 


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Av = -R2/R1 
fc= 1 / (2πR2C1) 

 

– 1

– 1– 1

 …bŠu�«

nÝ«u�

`ðU�uÐ

،


 UIO³Dð V�Š ÍdŠ«W³ðd�« ∫




1J37Wאאאאא

Av = (R2/R1) + 1 
fc= 1 / (2πR3C1) 


 אאאFHigh Pass FilterE


1J37WאאאאאK

Av = 1 
fc= 1 / (2πR1C1) 

1-37Wאאאאא

Av = -C1/C2 
fc= 1 / (2πR1C2) 

–1–2






אW1אJ38אאאאא
KאאW

Av = (39 kΩ / 1 kΩ) +1 = 40
fc = 1 / (2π)(12kΩ)(680pF) = 19.5 kHz
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

1J38Wא1J10K

1J39Wאא



W
אאא1J38.אא،אאא.

 


1אJ39אאKא32 dBאKא

19.5 kHzא20 dBFdecadeKE



 אאWאאאFLow Pass FilterE

אאאאאאאKא
אאאאKא

אQK1אJ40אאאאאK


W

אאFfpEFQEאא1J41KאFfcE؟




אWQאאfpW
Q = 0.5(C2/C1)1/2 = 0.5(1.64nF/820pF)1/2 = 0.707 

fp= 1 / (2πR(C1C2)1/2) = 1/2π(30 kΩ)((820 pF)(1.64 nF))1/2 = 4.58 kHz 
QאאFButterworthEW

Fc = fp = 4.58 kHz 

 

1-40Wאאאאא

Av = 1 
Q = 0.5(C2/C1)1/2 

fp= 1 / (2πR(C1C2)1/2) 
Butterworth:  
Q=0707, Kc=1 

Bessel: 
Q=0.577, Kc=0.786 

1-41Wאאאאא

 

אאא4.58 kHz א40 dBK

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