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𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝑒 

𝑉𝑅𝐸 ≥ 1 V 

 Considerações: 

𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝑉𝑅𝑐 

𝑉𝐶𝐶
2
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𝑃𝑜𝐴𝐶 =
𝑉𝐿

2

𝑅𝐿
 

𝐴𝑣𝑠 = −
𝑉𝐿
𝑉𝑠

 

1 –  Calcular o ganho de tensão. 

𝑉𝐿 = 𝑃𝑜𝐴𝐶𝑅𝐿 = 500 mW × 33 Ω = 4 V 

𝐴𝑣𝑠 = −
4 V

0,1 𝑉
= −40 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 
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2 –  Estimar a tensão de alimentação. 

𝐴𝑣𝑠 = −40 

𝑉𝐶𝐶 min = 1 V + 0,7 V + 2 × 5,66 V + 0,7 V + 1 V = 14,72 V 

𝑉𝐶𝐶 min = 𝑉𝑅𝐸min + 𝑉𝐵𝐸 Q3 + 𝑉𝐿(pp) + 𝑉𝐵𝐸 Q1 + 𝑉𝑅𝐶min 

𝑉𝐿(p) = 2𝑉𝐿(RMS) = 2 × 4V = 5,66 V 

𝑉𝐶𝐶 = 15 V 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 
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3 –  Calcular 𝑅𝐶 . 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 

𝑅𝐶 =
𝑉𝑅𝐶
𝐼𝐵𝑄2

 

𝑉𝑅𝐶 = 𝑉𝐶𝐶 − 𝑉𝐿 p +
𝑉𝐶𝐶
2

+ 𝑉𝐵𝐸𝑄2  

𝑉𝑅𝐶 = 15 − 5,66 + 7,5 + 0,7 = 1,143 V 

𝐼𝐵𝑄2 =
𝐼𝐿(p)

𝛽𝑄2
 𝐼𝐿(p) =

𝑉𝐿(p)

𝑅𝐿
=
5,66 V

33 Ω
= 176,8 mA 

𝐼𝐵𝑄2 =
176,8 mA 

185
= 955 μA 

𝑅𝐶 =
1,143 V

955 μA 
= 1,19 kΩ 
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4 –  Calcular 𝑅𝐸1 e 𝑅𝐸2. 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 

𝑅𝐸 = 𝑅𝐸1 + 𝑅𝐸2 =
𝑉𝑅𝐸
𝐼𝑅𝐶𝑄

 

𝐼𝑅𝐶𝑄 =
𝑉𝐶𝐶 −

𝑉𝐶𝐶
2

+ 𝑉𝐵𝐸𝑄2

𝑅𝐶
=
15 − 7,5 + 0,7

1190
= 5,7 mA 

𝑅𝐶 = 1,19 kΩ 

𝑅𝐸1 + 𝑅𝐸2 =
1 V

5,7 mA
= 176 Ω 

𝐴𝑣𝑠 ≅ −
𝑅𝐶 ∥ 𝛽𝑄2𝑅𝐿
𝑅𝐸1 + 𝑟𝑒

 𝑅𝐸1 = −
𝑅𝐶 ∥ 𝛽𝑄2𝑅𝐿

𝐴𝑣𝑠
− 𝑟𝑒  

𝑟𝑒 =
26 𝑚𝑉

𝐼𝐸
 𝑟𝑒 =

26 𝑚𝑉

5,7 mA
= 4, 57 Ω 

𝑅𝐸1 =
1,19 kΩ ∥ 185 × 33 Ω

40
− 4, 57 Ω = 20, 3 Ω 𝑅𝐸2 = 𝑅𝐸 − 𝑅𝐸1 = 176 Ω − 20, 3 Ω = 155,6 Ω 

𝑅𝐸  
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5 –  Calcular 𝑅1 e 𝑅2. 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 

𝑅1 =
𝑉𝐶𝐶 − (𝑉𝑅𝐸 + 𝑉𝐵𝐸𝑄1)

10 𝐼𝑅𝐶𝑄 𝛽𝑄1 
 

𝑅𝐶 = 1,19 kΩ 

𝑅1 =
15 V − (1 V + 0,7 V)

10 5,7 mA 200 
= 43,3 kΩ 

𝑅2 =
𝑉𝑅𝐸 + 𝑉𝐵𝐸𝑄1

10 𝐼𝑅𝐶𝑄 𝛽𝑄1 
 

𝑅2 =
1 V + 0,7 V

10 5,7 mA 200 
= 5,53 kΩ 

𝑅𝐸1 = 20, 3 Ω 

𝑅𝐸2 = 155,6 Ω 
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6 –  Calcular 𝐶𝑆, 𝐶𝐸  e 𝐶𝐶 . 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 
𝑅𝐶 = 1,19 kΩ 

𝑅𝐸1 = 20, 3 Ω 

𝑅𝐸2 = 155,6 Ω 

 Adotar : 𝑋𝐶 ≤ 0,1𝑅𝑗 

𝑍𝑖 = 𝑅′ ∥ 𝛽𝑄1 𝑅𝐸1 + 𝑟𝑒 = 2,37 kΩ 

𝐶𝑆 ≥
1

2𝜋𝑓𝐿 × 0,1 𝑅𝑆 + 𝑍𝑖
= 2,18 μF 

𝐶𝐸 ≥
1

2𝜋𝑓𝐿 × 0,1𝑅𝐸2
= 34 μF 

𝐶𝐶 ≥
1

2𝜋𝑓𝐿 × 0,1𝑅𝐿
= 166 μF 

𝑅1 = 43,3 kΩ 

𝑅2 = 5,53 kΩ 
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7 –  Medir o sinal de saída através de simulação no LTspice. 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 
𝑅𝐶 = 1,19 kΩ 

𝑅𝐸1 = 20, 3 Ω 

𝑅𝐸2 = 155,6 Ω 

𝐶𝑆 = 2,18 μF 

𝐶𝐸 = 34 μF 

𝐶𝐶 = 166 μF 

𝑅1 = 43,3 kΩ 

𝑅2 = 5,53 kΩ 

𝑉𝑠 = 100 mVrms 
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7 –  Medir o sinal de saída através de simulação no LTspice. 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 
𝑅𝐶 = 1,19 kΩ 

𝑅𝐸1 = 20, 3 Ω 

𝑅𝐸2 = 155,6 Ω 

𝐶𝑆 = 2,18 μF 

𝐶𝐸 = 34 μF 

𝐶𝐶 = 166 μF 

𝑅1 = 43,3 kΩ 

𝑅2 = 5,53 kΩ 

𝐴𝑣𝑠 = −
9 Vpp

2 2 × 100 mVrms
 

𝑉𝐿 = 9 Vpp 

𝐴𝑣𝑠 = −31,8 



Projeto de Amplificador Classe AB 

Emerson G. Melo – Departamento de Engenharia de Materiais - Polo Urbo-Industrial, Gleba AI-6, Lorena, SP 12612-550, Brasil 

8 –  Corrigir o valor de 𝑅𝐸1. 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 
𝑅𝐶 = 1,19 kΩ 

𝑅𝐸1 = 20, 3 Ω 

𝑅𝐸2 = 155,6 Ω 

𝐶𝑆 = 2,18 μF 

𝐶𝐸 = 34 μF 

𝐶𝐶 = 166 μF 

𝑅1 = 43,3 kΩ 

𝑅2 = 5,53 kΩ 

𝑅𝐸1 ≅
−31,8

−40
× 20, 3 Ω 

𝑅𝐸1 ≅ 16, 15 Ω 

𝐴𝑣𝑠 = −36 
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9 –  Analisar a distorção harmônica. 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40 
𝑉𝐶𝐶 = 15 V 
𝑅𝐶 = 1,19 kΩ 

𝑅𝐸1 = 20, 3 Ω 

𝑅𝐸2 = 155,6 Ω 

𝐶𝑆 = 2,18 μF 

𝐶𝐸 = 34 μF 

𝐶𝐶 = 166 μF 

𝑅1 = 43,3 kΩ 

𝑅2 = 5,53 kΩ 



Projeto de Amplificador Classe AB 

Emerson G. Melo – Departamento de Engenharia de Materiais - Polo Urbo-Industrial, Gleba AI-6, Lorena, SP 12612-550, Brasil 

9 –  Analisar a distorção harmônica total. 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 33 Ω 

𝑃𝑜𝐴𝐶 = 500 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 300 Hz 

𝑉𝑅𝐸 ≥ 1 V 
𝑉𝑅𝐶 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝐴𝑣𝑠 = −40(−36) 
𝑉𝐶𝐶 = 15 V 
𝑅𝐶 = 1,19 kΩ 

𝑅𝐸1 = 20, 3 Ω 

𝑅𝐸2 = 155,6 Ω 

𝐶𝑆 = 2,18 μF 

𝐶𝐸 = 34 μF 

𝐶𝐶 = 166 μF 

𝑅1 = 43,3 kΩ 

𝑅2 = 5,53 kΩ 

𝑉𝑠 = 100 mVrms 𝑉𝑠 = 140 mVrms 

𝑇𝐻𝐷 ≅ 13% 𝑇𝐻𝐷 ≅ 24% 
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Dimensionar o amplificador de potência classe AB para atender aos seguintes 
requisitos: 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 16 Ω 

𝑃𝑜𝐴𝐶 = 700 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 200 Hz 

𝑉𝑅𝑒 

𝑉𝑅𝑒 ≥ 1 V 

 Considerações: 

𝑉𝑅𝑐 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝑉𝑅𝑐 

𝑉𝐶𝐶
2
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Calcular a Eficiência e a THD para um sinais de entrada com amplitudes de 
50 mVrms e 150 mVrms: 

𝑉𝑠 = 100 mVrms 

𝑅𝐿 = 16 Ω 

𝑃𝑜𝐴𝐶 = 700 mWrms 

𝑅𝑆 = 50 Ω 

𝑓𝐿 = 200 Hz 

𝑉𝑅𝑒 

𝑉𝑅𝑒 ≥ 1 V 

 Considerações: 

𝑉𝑅𝑐 ≥ 1 V 

𝛽𝑄1 = 200 

𝛽𝑄2 = 𝛽𝑄3 = 185 

𝑉𝑅𝑐 

𝑉𝐶𝐶
2
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