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Question: 

For the Class-AB output stage given in Figure 1, VCC = 10 V, VBB = 1.4 V, RL = 100 Ω, and 

saturation current is IS = 10
-13 

A. For an output voltage vO = 4.2 V, calculate VBEn and VEBp.  

           [10 marks] 

Answer: 

     
 

Figure 1 
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𝑉𝑂

𝑅𝐿
=

4.2

100
= 42 𝑚𝐴         [1] 

Approximate:   𝑖𝑐𝑛 = |𝑖𝐿| = 42 𝑚𝐴        [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

42𝑚

10−13
) = 0.6959 𝑉   [1] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.6959 =  0.7041 V     [1] 

𝑖𝑐𝑝 = 𝐼𝑆𝑒𝑥𝑝
𝑉𝐸𝐵𝑝

𝑉𝑇
⁄

= 10−13𝑒𝑥𝑝
0.7041

26𝑚⁄ = 57.7881 𝑚𝐴  [1] 

 

Recalculate:   𝑖𝑐𝑛 = 𝑖𝐿 + 𝑖𝑐𝑝 = 42𝑚 + 57.7881m = 99.7881 mA  [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

99.7881𝑚

10−13
) = 0.7184 𝑉   [2] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.7184 =  0.6816 V     [2] 
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Question: 

For the Class-AB output stage given in Figure 1, VCC = 10 V, VBB = 1.4 V, RL = 110 Ω, and 

saturation current is IS = 10
-13 

A. For an output voltage vO = 4.4 V, calculate VBEn and VEBp. 

           [10 marks] 

Answer: 

     
 

Figure 1 
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𝑖𝐿 =
𝑉𝑂

𝑅𝐿
=

4.4

110
= 40 𝑚𝐴         [1] 

Approximate:   𝑖𝑐𝑛 = |𝑖𝐿| = 40 𝑚𝐴        [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

40𝑚

10−13
) = 0.6946 𝑉   [1] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.6946 =  0.7054 V     [1] 

𝑖𝑐𝑝 = 𝐼𝑆𝑒𝑥𝑝
𝑉𝐸𝐵𝑝

𝑉𝑇
⁄

= 10−13𝑒𝑥𝑝
0.7054

26𝑚⁄ = 60.6775 𝑚𝐴  [1] 

 

Recalculate:   𝑖𝑐𝑛 = 𝑖𝐿 + 𝑖𝑐𝑝 = 40𝑚 + 60.6775m = 100.6775 mA  [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

100.6775𝑚

10−13
) = 0.7186 𝑉   [2] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.7186 =  0.6814 V     [2] 
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Question: 

For the Class-AB output stage given in Figure 1, VCC = 10 V, VBB = 1.4 V, RL = 120 Ω, and 

saturation current is IS = 10
-13 

A. For an output voltage vO = 4.6 V, calculate VBEn and VEBp. 

           [10 marks] 

Answer:  

     
 

Figure 1 
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𝑖𝐿 =
𝑉𝑂

𝑅𝐿
=

4.6

120
= 38.3333 𝑚𝐴        [1] 

Approximate:   𝑖𝑐𝑛 = |𝑖𝐿| = 38.3333 𝑚𝐴       [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

38.3333𝑚

10−13
) = 0.6935 𝑉   [1] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.6935 =  0.7065 V     [1] 

𝑖𝑐𝑝 = 𝐼𝑆𝑒𝑥𝑝
𝑉𝐸𝐵𝑝

𝑉𝑇
⁄

= 10−13𝑒𝑥𝑝
0.7065

26𝑚⁄ = 63.3156 𝑚𝐴  [1] 

 

Recalculate:   𝑖𝑐𝑛 = 𝑖𝐿 + 𝑖𝑐𝑝 = 38.3333𝑚 + 63.3156m = 101.649 mA [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

101.649𝑚

10−13
) = 0.7188 𝑉   [2] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.7188 =  0.6812 V     [2] 
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Question: 

For the Class-AB output stage given in Figure 1, VCC = 10 V, VBB = 1.4 V, RL = 130 Ω, and 

saturation current is IS = 10
-13 

A. For an output voltage vO = 4.8 V, calculate VBEn and VEBp. 

           [10 marks] 

Answer:  

     
 

Figure 1 
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𝑉𝑂

𝑅𝐿
=

4.8

130
= 36.9231 𝑚𝐴        [1] 

Approximate:   𝑖𝑐𝑛 = |𝑖𝐿| = 36.9231 𝑚𝐴       [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

36.9231𝑚

10−13
) = 0.6925 𝑉   [1] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.6925 =  0.7075 V     [1] 

𝑖𝑐𝑝 = 𝐼𝑆𝑒𝑥𝑝
𝑉𝐸𝐵𝑝

𝑉𝑇
⁄

= 10−13𝑒𝑥𝑝
0.7075

26𝑚⁄ = 65.7339 𝑚𝐴  [1] 

 

Recalculate:   𝑖𝑐𝑛 = 𝑖𝐿 + 𝑖𝑐𝑝 = 36.9231𝑚 + 65.7339m = 102.657 mA [1] 

𝑉𝐵𝐸𝑛 = 𝑉𝑇 ln (
𝐼𝐶𝑛

𝐼𝑆
) = (26𝑚) ln (

102.657𝑚

10−13
) = 0.7191 𝑉   [2] 

𝑉𝐸𝐵𝑝 = 𝑉𝐵𝐵 − 𝑉𝐵𝐸𝑛 = 1.4 –  0.7191 =  0.6809 V     [2] 

 

 


