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Passive High Pass Filters
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Passive High Pass Filters
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Passive High Pass Filters

ω0 =
1

𝑅𝐶

𝐴𝑣 = 𝐺𝑎𝑖𝑛(𝑗ω) =
1

1+(ω0

ω
)2
∠tan-1(

ω0

ω
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𝑉𝑜𝑙𝑡𝑎𝑔𝑒 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 10 log(𝐴𝑣)

𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log(𝐴𝑣)

𝐻𝑎𝑙𝑓 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log 0.5 = −3 𝑑𝐵

𝐻𝑎𝑙𝑓 𝑃𝑜𝑤𝑒𝑟 𝐴𝑣 =
1

2

𝐹𝑜𝑟 ω ≫ ω0 𝐴𝑣 = 1 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = 0 𝑑𝐵, ɸ = 0

𝐹𝑜𝑟 ω = ω0𝐴𝑣 =
1

2
𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = −3 𝑑𝐵,ɸ = 450

𝐹𝑜𝑟 ω < ω0 𝑆𝑙𝑜𝑝𝑒 20 𝑑𝐵/decade  𝑓𝑜𝑟ω << ω0 ɸ = 900
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Passive High Pass Filters

ω0 =
1

𝑅𝐶

𝐴𝑣 = 𝐺𝑎𝑖𝑛(𝑗ω) =
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ω
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)2
≃ 10 𝐴𝑣1

𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log 10 = 20 𝑑𝐵
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Passive High Pass Filters
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Passive High Pass Filters

Calculate the cutoff frequency for the RC High-Pass filter in Figure



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

8

Passive High Pass Filters

Calculate the cutoff frequency for the RL High-Pass filter in Figure. 

Resistor = 10KΩ, and Inductor = 470mH
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Second Order High Pass Filters
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Second Order High Pass Filters
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Other High Pass Filters

Topology for 3 pole π LC high pass RF filter 

3 pole T LC high pass RF filter 
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Low Pass Filters
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Low Pass Filters
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Low Pass Filters

ω0 =
1

𝑅𝐶

𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log(𝐴𝑣)

𝐻𝑎𝑙𝑓 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log 0.5 = −3 𝑑𝐵

𝐻𝑎𝑙𝑓 𝑃𝑜𝑤𝑒𝑟𝐴𝑣 =
1

2

𝐹𝑜𝑟 ω ≪ ω0 𝐴𝑣 = 1 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = 0 𝑑𝐵, ɸ = 0

𝐹𝑜𝑟 ω = ω0𝐴𝑣 =
1

2
𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = −3 𝑑𝐵,ɸ = −450

𝐹𝑜𝑟 ω > ω0 𝑆𝑙𝑜𝑝𝑒 20 𝑑𝐵/decade  𝑓𝑜𝑟ω ≫ ω0 ɸ = −900

𝐺𝑎𝑖𝑛 𝑗ω =
1

1+(ω
ω

0

)2
∠ −tan-1(

ω
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Low Pass Filters

𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log(𝐴𝑣)

𝐻𝑎𝑙𝑓 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 𝑖𝑛 𝑑𝐵 = 20 log 0.5 = −3 𝑑𝐵

𝐻𝑎𝑙𝑓 𝑃𝑜𝑤𝑒𝑟𝐴𝑣 =
1

2

𝐹𝑜𝑟 ω ≪ ω0 𝐴𝑣 = 1 𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = 0 𝑑𝐵, ɸ = 0

𝐹𝑜𝑟 ω = ω0𝐴𝑣 =
1

2
𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛 = −3 𝑑𝐵,ɸ = −450

𝐹𝑜𝑟 ω > ω0 𝑆𝑙𝑜𝑝𝑒 20 𝑑𝐵/decade  𝑓𝑜𝑟ω ≫ ω0 ɸ = −900
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Second Order Low Pass Filters
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Second Order Low Pass Filters
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Band Pass Filters

BW = ƒH – ƒL

Resonant Frequency (fr)

ƒ2
r = ƒ(UPPER) x ƒ(LOWER).
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Quality Factor of Band Pass Filters

BW = ƒH – ƒL

Resonant Frequency (fr) or (f0) 

ƒ2
r = ƒ(UPPER) x ƒ(LOWER).
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Band Pass Filters

Dynamic resistance  RD
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Band Pass Filters

BW = 
rL

L
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Band Pass Filters

BW= R/L
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Band Reject Filters

BW = ƒH – ƒL

Resonant Frequency (fr)

ƒ2
r = ƒ(UPPER) x ƒ(LOWER).
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Band Reject Filters

BW= R/L
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Active Filters
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Thank you


