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➢ Common-Emitter Configuration

➢ Common-Collector Configuration

➢ Common-Base Configuration

BJT Amplifier/Circuit Configurations
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Design of Amplifier

24 V, 35 AH Battery Microphone (10 mV) Speakers (8 Ohms) 1 V p-p

Gain 100

Audio Amplifier

Common-Emitter Configuration
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Design of Amplifier

Common-Emitter Configuration
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ib ic
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BJT DC and Small Signal Equivalent

𝑉𝑏𝑒 = 𝑖𝑏 𝑟𝜋

𝑉𝑏𝑒 = 𝑖𝑒 𝑟′𝑒

𝑉𝑏𝑒 = (1 + 𝛽)𝑖𝑏 𝑟′𝑒

𝑟𝜋 = (1 + 𝛽) 𝑟′𝑒

𝑟′𝑒 =
25 𝑚𝑉

𝐼𝐶

𝛽𝑖𝑏 = 𝑔𝑚𝑉𝑏𝑒

𝑇𝑟𝑎𝑛𝑠𝑐𝑜𝑛𝑑𝑢𝑐𝑡𝑎𝑛𝑐𝑒 𝑔𝑚 =
𝛽

𝑟𝜋



ELECTRICAL        ELECTRONICS COMMUNICATION INSTRUMENTATION

6

Common Collector Amplifier
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If Re>>      , which is the Usual case  

Common Collector Amplifier

𝐼𝑛𝑝𝑢𝑡 𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ℎ𝑖𝑒 = (𝑟′𝑒+𝑅𝑒)(1 + 𝛽)

= 𝑟𝜋 + 𝑅𝑒(1 + 𝛽)

𝑂𝑢𝑡𝑝𝑢𝑡 𝑅𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒 ℎ𝑜𝑒 = 𝑅𝑒||𝑟
′
𝑒 = 𝑅𝑒||(

𝑟𝜋
1 + 𝛽

) = 𝑅𝑒||(
1

𝑔𝑚
)

𝐶𝑢𝑟𝑟𝑒𝑛𝑡 𝐺𝑎𝑖𝑛

𝑃𝑜𝑤𝑒𝑟 𝐺𝑎𝑖𝑛

𝑟𝜋 = (1 + 𝛽) 𝑟′𝑒

𝑟′𝑒 =
25 𝑚𝑉

𝐼𝐶
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Design of Amplifier

CE-CC Amplifier
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Miller Effect Amplifier in CE Amplifier
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CB Amplifier

𝐴𝑉 =
𝑉𝑜𝑢𝑡
𝑉𝑖𝑛

=
𝐼𝑐𝑅𝑐

𝐼𝑐(𝑅𝐸||𝑟′𝑒)
≈
𝑅𝑐
𝑟′𝑒

𝑆𝑖𝑛𝑐𝑒 𝐼𝐸 ≈ 𝐼𝐶 , 𝑡ℎ𝑒 𝑐𝑢𝑟𝑟𝑒𝑛𝑡 𝑔𝑎𝑖𝑛 𝐴𝑖 ≈ 1.

𝑅𝑖𝑛 =
𝑉𝑖𝑛
𝐼𝑖𝑛

= 𝑟′𝑒||𝑅𝐸

𝑈𝑠𝑢𝑎𝑙𝑙𝑦, 𝑅𝐸 𝑖𝑠 𝑚𝑢𝑐ℎ 𝑔𝑟𝑒𝑎𝑡𝑒𝑟 𝑡ℎ𝑎𝑛 𝑟′𝑒 .

𝑅𝑖𝑛 ≈ 𝑟′𝑒 (Low Input Impedance)

Lesser Miller effect 

𝑅𝑜𝑢𝑡 ≈ 𝑅𝑐
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Cascode Amplifier
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Thank you


