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Projeto de Amplificador de Pequenos Sinais com BJT 

Objetivo: Projetar um amplificador de pequenos sinais utilizando o transistor 
2N2222 na configuração emissor-comum com polarização por divisor de tensão 
para atender aos seguintes requisitos: 

 

 

 

 

 

Aplicar as regras de Sedra & Smith para definir o ponto Q. 
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𝐴𝑣𝑆 = −150 

𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 
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Regras de Sedra & Smith para definir o ponto Q. 
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𝑉𝐶 =
2𝑉𝐶𝐶
3

 

𝑉𝐸 =
1𝑉𝐶𝐶
3

− 𝑉𝐵𝐸 

𝑅𝐸 =
𝑉𝐵 − 𝑉𝐵𝐸

𝐼𝐸
=

𝑉𝐵 − 𝑉𝐵𝐸
𝛽 + 1
𝛽

𝐼𝐶

 

𝑅1 =
𝑉𝐶𝐶
0,1𝐼𝐸

− 𝑅2 

𝐼𝐵 = 0,1𝐼1 
𝑅2 =

𝑉𝐶𝐶
0,3𝐼𝐸

=
𝑉𝐶𝐶

0,3 𝛽 + 1 𝐼𝐵
 

𝑉𝐶𝐸 =
𝑉𝐶𝐶
3

 
𝑉𝐵 =

1𝑉𝐶𝐶
3
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

1 – Obter 𝐼𝐶  a partir de 𝑃𝑚𝑎𝑥 

𝑃𝑚𝑎𝑥 = 𝑉𝐶𝐶𝐼𝐶𝑚𝑎𝑥
 

𝐼𝐶 = 0,8𝐼𝐶𝑚𝑎𝑥
= 0,8 × 2,5 mA = 2,0 mA 

𝐼𝐶𝑚𝑎𝑥
=
𝑃𝑚𝑎𝑥

𝑉𝐶𝐶
=
30 mW

12 𝑉
= 2,5 mA 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

2 – Obter 𝑅𝐸 , 𝑅1𝑒 𝑅2 a partir das regras de Sedra & Smith 

𝐼𝐶 = 2,0 mA 

𝑅𝐸 =
𝑉𝐵 − 𝑉𝐵𝐸
𝛽 + 1
𝛽

𝐼𝐶

 

𝑅1 =
𝑉𝐶𝐶
0,1𝐼𝐸

− 𝑅2 

𝑅2 =
𝑉𝐶𝐶

0,3 𝛽 + 1 𝐼𝐵
 

Necessário obter o ganho para 𝐼𝐶 = 2,0 mA e 𝑉𝐶𝐸 = 𝑉𝐶𝐶 3 V!!!  
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𝑓𝐻 = 500 kHz 

2 – Obter 𝑅𝐸 , 𝑅1𝑒 𝑅2 a partir das regras de Sedra & Smith 

𝐼𝐶 = 2,0 mA 

Necessário obter o ganho para 𝐼𝐶 = 2,0 mA e 𝑉𝐶𝐸 = 12 3 = 4 V!!!  

A folha de dados não especifica o ganho para a condição desejada. 
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𝑓𝐿 = 200 Hz 
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2 – Obter 𝑅𝐸 , 𝑅1𝑒 𝑅2 a partir das regras de Sedra & Smith 

𝐼𝐶 = 2,0 mA 

Necessário obter o ganho para 𝐼𝐶 = 2,0 mA e 𝑉𝐶𝐸 = 12 3 = 4 V!!!  

É possível obter o ganho experimentalmente. 
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𝐼𝐶 = 2,0 mA 

𝑅𝐸 =
𝑉𝐵 − 𝑉𝐵𝐸
𝛽 + 1
𝛽

𝐼𝐶

 

𝑅1 =
𝑉𝐶𝐶
0,1𝐼𝐸

− 𝑅2 

𝑅2 =
𝑉𝐶𝐶

0,3 𝛽 + 1 𝐼𝐵
 

𝛽 = ℎ𝑓𝑒 = 200 

𝑉𝐵 =
1𝑉𝐶𝐶
3

=
12

3
= 4 𝑉 

𝑅𝐸 =
4 𝑉 − 0,7 𝑉

200 + 1
200 2,0 mA 

= 1,641 kΩ 

𝑅2 =
12 𝑉

0,3 200 + 1 10 μA 
= 19,9 kΩ 𝐼𝐵 =

𝐼𝐶
𝛽
=
2,0 mA

200
= 10 μA 

𝐼𝐵 = 10 μA 

𝑅1 =
12 𝑉

0,1 × 2,01 mA
− 19,9 kΩ = 39,8 kΩ 

𝐼𝐸 = 𝐼𝐶 + 𝐼𝐵 = 2,0 mA + 10 μA = 2,01 mA 𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

3 – Obter os parâmetros do modelo 𝑟𝑒 

𝑍𝑖 = 𝑅′ ∥ 𝛽𝑟𝑒 =
𝑅′𝛽𝑟𝑒

𝑅′ + 𝛽𝑟𝑒
 

𝑟𝑒 =
26 𝑚𝑉

𝐼𝐸
 

𝑅′ = 𝑅1 ∥ 𝑅2 =
𝑅1𝑅2

𝑅1 + 𝑅2
 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑜 =
1

ℎ𝑜𝑒
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𝑅′ + 𝛽𝑟𝑒
 

𝑟𝑒 =
26 𝑚𝑉

𝐼𝐸
 

𝑅′ = 𝑅1 ∥ 𝑅2 =
𝑅1𝑅2

𝑅1 + 𝑅2
 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 =
26 𝑚𝑉

2,01 mA
= 12, 935 Ω 

𝑅′ =
39, 8 kΩ × 19, 9 kΩ

39, 8 kΩ + 19, 9 kΩ
= 13, 27 kΩ 

𝑍𝑖 =
13, 27 kΩ × 200 × 12, 935 Ω

13, 27 kΩ + 200 × 12, 935 Ω
= 2, 165 kΩ 

𝑟𝑜 =
1

ℎ𝑜𝑒
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𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑜 =
1

ℎ𝑜𝑒
=

1

30,25 μA
= 33,06 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝐼𝐶 = 2,0 mA 7,2 53,3 

ℎ𝑜𝑒 = 30,25 μS 

𝑟𝑜 = 33,06 kΩ 
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4 – Obter 𝑅𝐶  a partir de 𝐴𝑣𝑆  

𝑍𝑖 = 𝑅′ ∥ 𝛽𝑟𝑒 =
𝑅′𝛽𝑟𝑒

𝑅′ + 𝛽𝑟𝑒
 

𝐴𝑣𝑆 = 𝐴𝑣𝐿
𝑍𝑖

𝑍𝑖 + 𝑅𝑆
 

𝐴𝑣𝐿 = −
𝑍𝑜
𝑟𝑒

 

𝑟𝑒 =
26 𝑚𝑉

𝐼𝐸
 𝑅′ = 𝑅1 ∥ 𝑅2 =

𝑅1𝑅2
𝑅1 + 𝑅2

 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 𝑍𝑜 =
𝑅𝐿𝑅𝐶𝑟𝑜

𝑅𝐿𝑅𝐶 + 𝑅𝐿𝑟𝑜 + 𝑅𝐶𝑟𝑜
 

𝐴𝑣𝑆 = −
1

𝑟𝑒

𝑅𝐿𝑅𝐶𝑟𝑜
𝑅𝐿𝑅𝐶 + 𝑅𝐿𝑟𝑜 + 𝑅𝐶𝑟𝑜

𝑍𝑖
𝑍𝑖 + 𝑅𝑆

 𝑅𝐶 = −
𝑟𝑒𝐴𝑣𝑆𝑅𝐿𝑟𝑜 𝑍𝑖 + 𝑅𝑆

𝑟𝑒𝐴𝑣𝑆 𝑍𝑖𝑟𝑜 + 𝑍𝑖𝑅𝐿 + 𝑅𝑆𝑅𝐿 + 𝑅𝑆𝑟𝑜 + 𝑍𝑖𝑅𝐿𝑟𝑜
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𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 
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𝑅𝐶 = −
𝑟𝑒𝐴𝑣𝑆𝑅𝐿𝑟𝑜 𝑍𝑖 + 𝑅𝑆

𝑟𝑒𝐴𝑣𝑆 𝑍𝑖𝑟𝑜 + 𝑍𝑖𝑅𝐿 + 𝑅𝑆𝑅𝐿 + 𝑅𝑆𝑟𝑜 + 𝑍𝑖𝑅𝐿𝑟𝑜
 

4 – Obter 𝑅𝐶  a partir de 𝐴𝑣𝑆  

𝑅𝐶 = 2,2 kΩ 
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𝑅𝐸 = 1,641 kΩ 
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𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

5 – Conferir 𝐼𝐶   

𝑅𝐶 = 2,2 kΩ 

𝐼𝐶 = 1,94 mA 
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6 – Conferir𝐴𝑣𝑆  

𝑅𝐶 = 2,2 kΩ 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

6 – Conferir𝐴𝑣𝑆  

𝑅𝐶 = 2,2 kΩ 

𝐴′𝑣𝑆 = −146,5 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

7 – Reajustar 𝐴𝑣𝑆  através de 𝑅𝐸  

𝑅𝐶 = 2,2 kΩ 

𝑅𝐸 = 𝑅′𝐸
𝐴′𝑣𝑆
𝐴𝑣𝑆

 

𝑅𝐸 = 1,641 kΩ
−146,5

−150
= 1,603 kΩ 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

8 – Conferir𝐴𝑣𝑆  

𝑅𝐶 = 2,2 kΩ 

𝐴𝑣𝑆 = −149,5 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

9 – Calcular 𝐶𝑆, 𝐶𝐶  e  𝐶𝐸 

𝑅𝐶 = 2,2 kΩ 

𝑓𝐿𝑆 =
1

2𝜋 𝑍𝑖 + 𝑅𝑆 𝐶𝑆
 

𝑓𝐿𝐶 =
1

2𝜋 𝑅𝐶 ∥ 𝑟𝑜 + 𝑅𝐿 𝐶𝐶
 

𝑓𝐿𝐸 =
1

2𝜋𝑅𝑒𝐶𝐸
 

𝐶𝑆 =
1

2𝜋 𝑍𝑖 + 𝑅𝑆 𝑓𝐿
 

𝐶𝐶 =
1

2𝜋 𝑅𝐶 ∥ 𝑟𝑜 + 𝑅𝐿 𝑓𝐿
 

𝐶𝐸 =
1

2𝜋𝑅𝑒𝑓𝐿
 

𝑅𝑒 = 𝑅𝐸 ∥
𝑅1 ∥ 𝑅2

𝛽
+ 𝑟𝑒  
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

9 – Calcular 𝐶𝑆, 𝐶𝐶  e  𝐶𝐸 

𝑅𝐶 = 2,2 kΩ 

𝐶𝑆 =
1

2𝜋 𝑍𝑖 + 𝑅𝑆 𝑓𝐿
 

𝐶𝐶 =
1

2𝜋 𝑅𝐶 ∥ 𝑟𝑜 + 𝑅𝐿 𝑓𝐿
 

𝐶𝐸 =
1

2𝜋𝑅𝑒𝑓𝐿
 

𝑅𝑒 = 𝑅𝐸 ∥
𝑅𝑆 ∥ 𝑅1 ∥ 𝑅2

𝛽
+ 𝑟𝑒  

𝐶𝑆 =
1

2𝜋 2, 165 kΩ + 50 Ω 200
= 360 nF 

𝐶𝐶 = 15,3 nF 

𝑅𝑒 = 13,07 Ω 

𝐶𝐸 = 60,8 μF 

𝐶𝑆 = 10 μF 

𝐶𝐶 = 10 μF 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

10 – Calcular 𝐶𝑢 

𝑅𝐶 = 2,2 kΩ 

𝑓𝐻𝑖 =
1

2𝜋𝑅𝑇ℎ𝑖𝐶𝑖
 

𝑅𝑇ℎ𝑖 = 𝑅𝑆 ∥ 𝑅1 ∥ 𝑅2 ∥ 𝛽𝑟𝑒  

𝐶𝑖 = 𝐶𝑊𝑖 + 𝐶𝑏𝑒 + 𝐶𝑀𝑖 = 𝐶𝑏𝑒 + 1 − 𝐴𝑣𝐿 𝐶𝑏𝑐 

𝑓𝐻𝑜 =
1

2𝜋𝑅𝑇ℎ𝑜𝐶𝑜
 

𝑅𝑇ℎ𝑜 = 𝑅𝐶 ∥ 𝑅𝐿 ∥ 𝑟𝑜 

𝐶𝑜 = 𝐶𝑊𝑜 + 𝐶𝑐𝑒 + 𝐶𝑀𝑜 = 1 −
1

𝐴𝑣𝐿
𝐶𝑏𝑐 

𝑓𝛽 =
1

2𝜋𝛽𝑟𝑒 𝐶𝑏𝑒 + 𝐶𝑏𝑐
 

0 0 0 

𝐶𝑏𝑐 = 8 pF 𝐶𝑏𝑒 = 25 pF 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

10 – Calcular 𝐶𝑢 

𝑅𝐶 = 2,2 kΩ 

𝑓𝐻𝑖 =
1

2𝜋𝑅𝑇ℎ𝑖𝐶𝑖
 

𝑅𝑇ℎ𝑖 = 𝑅𝑆 ∥ 𝑅1 ∥ 𝑅2 ∥ 𝛽𝑟𝑒  

𝐶𝑖 = 𝐶𝑊𝑖 + 𝐶𝑏𝑒 + 𝐶𝑀𝑖 = 𝐶𝑏𝑒 + 1 − 𝐴𝑣𝐿 𝐶𝑏𝑐 

𝑓𝐻𝑜 =
1

2𝜋𝑅𝑇ℎ𝑜𝐶𝑜
 

𝑅𝑇ℎ𝑜 = 𝑅𝐶 ∥ 𝑅𝐿 ∥ 𝑟𝑜 

𝐶𝑜 = 𝐶𝑊𝑜 + 𝐶𝑐𝑒 + 𝐶𝑀𝑜 = 1 −
1

𝐴𝑣𝐿
𝐶𝑏𝑐 

𝑓𝛽 =
1

2𝜋𝛽𝑟𝑒 𝐶𝑏𝑒 + 𝐶𝑏𝑐
 

0 

0 0 

𝐶𝑏𝑐 = 8 pF 𝐶𝑏𝑒 = 25 pF 

𝐶𝑏𝑐 =
1 − 2𝜋𝑅𝑇ℎ𝑖𝐶𝑏𝑒

2𝜋𝑅𝑇ℎ𝑖 1 − 𝐴𝑣 𝑓𝐻
 

𝐶𝑏𝑐 =
1

2𝜋𝑅𝑇ℎ𝑜 1 −
1
𝐴𝑣

𝑓𝐻

 

𝐶𝑏𝑐 =
1 − 2𝜋𝛽𝑟𝑒𝐶𝑏𝑒
2𝜋𝛽𝑟𝑒𝑓𝐻
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

𝑅𝐶 = 2,2 kΩ 

𝑅𝑇ℎ𝑖 = 𝑅𝑆 ∥ 𝑅1 ∥ 𝑅2 ∥ 𝛽𝑟𝑒  

𝐶𝑖 = 𝐶𝑏𝑒 + 1 − 𝐴𝑣𝐿 𝐶𝑏𝑐 

𝑅𝑇ℎ𝑜 = 𝑅𝐶 ∥ 𝑅𝐿 ∥ 𝑟𝑜 

𝐶𝑜 = 1 −
1

𝐴𝑣𝐿
𝐶𝑏𝑐 

𝐶𝑢 = 𝐶𝑏𝑐−ℎ𝑜 − 𝐶𝑏𝑐 = 40 pF − 8 pF = 32 pF 

𝐶𝑏𝑐−ℎ𝑖 =
1 − 2𝜋𝑅𝑇ℎ𝑖𝐶𝑏𝑒

2𝜋𝑅𝑇ℎ𝑖 1 − 𝐴𝑣 𝑓𝐻
= 159 pF 

𝐶𝑏𝑐−ℎ𝑜 =
1

2𝜋𝑅𝑇ℎ𝑜 1 −
1
𝐴𝑣

𝑓𝐻

= 40 pF 

𝐶𝑏𝑐−𝛽 =
1 − 2𝜋𝛽𝑟𝑒𝐶𝑏𝑒
2𝜋𝛽𝑟𝑒𝑓𝐻

= 123 pF 

10 – Calcular 𝐶𝑢 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

11 – Conferir 𝑓𝐿 e 𝑓𝐻 

𝑅𝐶 = 2,2 kΩ 
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𝐴𝑣𝑆 = −150 
𝑉𝐶𝐶 = 12 𝑉 

𝑅𝐿 = 50 kΩ 

𝑃𝑚𝑎𝑥 < 30 mW 

𝑅𝑆 = 50 Ω 
𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 

𝐼𝐶 = 2,0 mA 

𝛽 = ℎ𝑓𝑒 = 200 

𝐼𝐵 = 10 μA 

𝑅𝐸 = 1,641 kΩ 

𝐼𝐸 = 2,01 mA 

𝑅2 = 19,9 kΩ 

𝑅1 = 39,8 kΩ 

𝑟𝑒 = 12, 935 Ω 

𝑅′ = 13, 27 kΩ 

𝑍𝑖 = 2, 165 kΩ 

𝑟𝑜 = 33,06 kΩ 

11 – Conferir 𝑓𝐿 e 𝑓𝐻 

𝑅𝐶 = 2,2 kΩ 

𝑓𝐿 𝑓𝐻 
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2 mVpp 

300 mVpp 



Experimento 1: Amplificador Não Inversor 

Objetivo: Projetar um amplificador de pequenos sinais. 

A) Projetar um amplificador de pequenos sinais utilizando o transistor 2N2222A 
na configuração emissor-comum com polarização por divisor de tensão para 
atender aos seguintes requisitos: 

 

 

 

 

 

B) Construir o circuito no LTspice e verificar se as condições foram atendidas. 
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𝐴𝑣𝑆 = −130 

𝑉𝐶𝐶 = 15 𝑉 

𝑅𝐿 = 40 kΩ 

𝑃𝑚𝑎𝑥 < 40 mW 

𝑅𝑆 = 50 Ω 𝑓𝐿 = 200 Hz 

𝑓𝐻 = 500 kHz 
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