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BJT and JFET Frequency Response- 

We will now investigate the frequency effects introduced by the larger capacitive 

elements of the network at low frequencies and the smaller capacitive elements of the 

active device at the high frequencies 

Since the analysis will extend through a wide frequency range, the logarithmic scale will 

be defined and used throughout the analysis 

In addition, since industry typically uses a decibel scale on its frequency plots, the 

concept of the decibel is introduced in some detail 
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Tab 9.1 shows how the logarithm of a number increases only as the exponent of the 

number. If the antilogarithm of a number is desired, the 10 x or e x calculator function 

is employed 
 

Table 9.1 
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Semilog graph paper 
The log of 2 to the base 10 is approximately 0.3. The distance from 1 (log10 1 = 0) to 2 is 

therefore 30% of the span. The log of 3 to the base 10 is 0.4771 or almost 48% of the span 

(very close to one-half the distance between power-of-10 increments on the (log scale). 
 

FIG. 9.1 Semilog graph paper 
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GENERAL FREQUENCY CONSIDERATIONS 

. At low frequencies, we shall find that the coupling and bypass capacitors can no longer 
be replaced by the short-circuit approximation because of the increase in reactance of 
these elements 

The frequency-dependent parameters of the small-signal equivalent circuits and the 
stray capacitive elements associated with the active device and the network will limit 

the high-frequency response of the system 

An increase in the number of stages of a cascaded system will also limit both the high- 
and low-frequency responses 

 

Mid-frequency range 

the effect of the capacitive elements in an amplifier are ignored for the mid-frequency 

range when important quantities such as the gain and impedance levels are determined 
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Band of frequencies 

For each system of Fig. 9.8 , there is a band of frequencies in which the magnitude of 
the gain is either equal or relatively close to the midband value. To fix the frequency 
boundaries of relatively high gain, 0.707Avmid was chosen to be the gain at the cutoff 

levels. The corresponding frequencies f 1 and f 2 are generally called the corner, cutoff, 
band, break, or half-power frequencies. The multiplier 0.707 was chosen because at this 

level the output power is half the midband power output, that is, at mid frequencies. 
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LOW-FREQUENCY ANALYSIS- BODE PLOT 

In the low-frequency region of the single-stage BJT or FET amplifier, it is the RC 

combinations formed by the network capacitors CC, CE, and C s and the network 

resistive parameters that determine the cutoff frequencies. In fact, an RC network 

similar to Fig. 9.14 can be established for each capacitive element, and the frequency at 

which the output voltage drops to 0.707 of its maximum value can be determined. Once 

the cutoff frequencies due to each capacitor are determined, they can be compared to 

establish which will determine the low-cutoff frequency for the system 
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