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Exam #2 → Wednesday, October 16

BJTs - Chapter #6:
1) Semiconductor Physics
2) Regions of Operation
3) Large Signal Model
4) Large Signal Analysis
5) Small Signal Model
6) Small Signal Analysis
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Last Lecture → Common-Emitter Amplifier
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Problem 6.107

Assuming β is very large and the transistor is operating in active mode, find the collector bias current IC.
Using the small-signal model analyze the circuit to determine v01/vi and v02/vi. Determine the resistance
seen by the input source (VA=∞) and the output resistances from v01 and v02 (VA=𝟏𝟎𝟎V).

𝑽𝑪 = 𝟑. 𝟑𝟓𝑽
𝑰𝒄 = 𝟎. 𝟓𝒎𝑨

𝒈𝒎 = 𝟐𝟎𝒎𝑺
𝒓π = ∞
𝒓𝟎 = 𝟐𝟎𝟎𝒌Ω
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Common Collector Amplifier

• pnp• npn
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Exercise 6.44

For the following circuit determine
1. the voltage gain vo/vi (ro=∞)
2. the impedance seen by the input source (ro=∞)
3. the output impedance



10/4/2019

Electronics I
6

BJT – Single Stage Amplifiers

Single Transistor

Bipolar Amplifier

Common-Emmitter

CE 

Common-Collector

CC

Common-Base

CB

Voltage Gain

𝐴𝑣 =
𝑣𝑜
𝑣𝑖

≅ −
𝑔𝑚

1 + 𝑔𝑚𝑍𝑒
∙ 𝑅𝑜//𝑍𝑐 ≅ +

𝑔𝑚
1 + 𝑔𝑚𝑍𝑒

∙ 𝑍𝑒 = +𝑔𝑚 ∙ 𝑅𝑜//𝑍𝑐

Input Resistance

𝑅𝑖
= 𝑟𝜋(1 + 𝑔𝑚𝑍𝑒) = 𝑟𝜋 (1 + 𝑔𝑚𝑍𝑒) ≅

1

𝑔𝑚

Output Resistance

𝑅𝑜
= 𝑟𝑜(1 + 𝑔𝑚𝑍𝑒) ≅

1

𝑔𝑚
+

𝑍𝑏
𝛽𝑜 + 1

= 𝑟𝑜 1 + 𝑔𝑚(𝑍𝑖//𝑍𝑒)
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Problem 6.155

For the given circuit, assuming β1=50, β2=100, ro=∞ and VBE=0.7V,
a) find the dc emitter currents of Q1 and Q2 along with the dc voltages VB1 and VB2.
b) Assuming a load resistance RL=1kΩ is connected to the output terminal, determine the overall voltage gain 

vo/vsig and the input resistance Rin.
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Problem 6.154

For the given circuit, assume β=100 and VBE=0.7V.

a) Find the dc emitter currents and the small signal parameters.

b) Determine the overall voltage gain vo/vsig and the input resistance Rin.

c) Repeat b) for the case when capacitor CB is open-circuited.  Compare the results with 

those obtained in b).
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Problem 6.147
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Problem 6.136

For the given circuit, using a 3-V power supply,

a) and assuming Rb2=∞, design Rc and Rb1 to provide Ic=3mA and Vc=Vcc/2 for 𝜷=90.

b) Find Vc and Ic for 𝜷= ∞.
c) Re design Rc, Rb1 and Rb2 for 𝜷=90 and using a current through Rb2 equal to the base current.

d) Find Vc and Ic for 𝜷= ∞.
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Problem 6.140

For the given circuit, assuming all transistors to be identical with β infinite,

a) derive an expression for the output current I0, and show that by selecting R1=R2 and keeping the current in

each junction the same, the current I0 will be I0=VCC/(2RE)

b) What must be the relationship of RE to R1 and R2 be?

c) For Vcc=10V and VBE=0.7V, design the circuit to obtain an output current of 0.5mA.

d) What is the lowest voltage that can be applied to the collector of Q3?
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Problem 6.68

Assuming β=infinite, design the given circuit so that the bias currents in Q1, Q2, and Q3 are 1mA, 1mA,

and 2mA, respectively, and V3=0, V5=-2V, and V7=1V.


