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Chapter Three ( part two) : BJT small signal ac analysis 
 

COMMON-EMITTER FIXED-BIAS CONFIGURATION 
 the common-emitter fixed-bias network is shown in Fig. 8.1. 

 
 The small-signal ac analysis begins by removing the dc effects of VCC and replacing the 

dc blocking capacitors C1 and C2 by short-circuit equivalents, resulting in the network of 
Fig. 8.2. 

 
 Substituting the re model for the common-emitter configuration of Fig. 8.2 will result in 

the network of Fig. 8.3. 
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 The next step is to determine β, re, and ro .Figure 8.3 clearly reveals that 

 
 For the majority of situations RB is greater than βre by more than a factor of 10, 

 
 For Fig. 8.3, when Vi = 0, Ii =0, Ib =0, resulting in an open-circuit equivalence for the 

current source. The result is the configuration of Fig. 8.4. 

 

 
 Av: The resistors ro and RC are in parallel 
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 Ai: The current gain is determined in the following manner: Applying the current- divider 
rule to the input and output circuits, 

 

 
 Phase Relationship: The negative sign in the resulting equation for Av reveals that a 

180° phase shift occurs between the input and output signals, as shown in Fig.8.5. 
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EXAMPLE: 
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EMITTER-FOLLOWER CONFIGURATION 
When the output is taken from the emitter terminal of the transistor as shown in Fig. 8.17, the 
network is referred to as an emitter-follower. 
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 Substituting the re equivalent circuit into the network of Fig. 8.17 will result in the 

network of Fig. 8.18. 

 
 Zi: The input impedance is determined in the same manner as described in the preceding 

section: 

 

 
 Zo: The output impedance is best described by first writing the equation for the current 

Ib: 
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 If we now construct the network defined by Eq. (8.41), the configuration of Fig. 8.19 will 

result. 
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 Ai: From Fig. 8.18, 
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 Phase relationship: As revealed by Eq. (8.44) and earlier 
discussions of this section, Vo and Vi are in phase for the emitter-follower configuration. 

 Effect of ro: 
Zi: 

 

 
EXAMPLE:- 
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COMMON-BASE CONFIGURATION 

 The common-base configuration is characterized as having a relatively low input and a 
high output impedance and a current gain less than 1. The voltage gain, however, can be 
quite large. The standard configuration appears in Fig. 8.23, with the commonbase re 
equivalent model substituted in Fig. 8.24. 
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 Phase relationship: The fact that Av is a positive number reveals that Vo and Vi 
are in phase for the common-base configuration. 

 Effect of ro: For the common-base configuration, ro = 1/hob is typically in the 
megohm range and sufficiently larger than the parallel resistance RC to permit the approximation 

roǁRC ≈ RC. 
EXAMPLE:- 
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