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3. Collector-Feedback Bias 3. Collector-Feedback Bias 

 The collector voltage provides the bias for the B-E junction.  
 The negative feedback creates an “offsetting” effect that 

tends to keep the Q-point stable. 
 Although the  Q -point is not totally independent of  beta 

(even under approximate conditions), the sensitivity to 
changes in beta or temperature  variations is normally less 
than encountered in other three types 

  Base–Emitter Loop  

However, the level of IC and  IC’ far exceeds the usual level of  IB  However, the level of IC and  IC’ far exceeds the usual level of  IB  

The new equation is : 
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This can be written as: 

 The result is an equation absent of  BDC, which would be very stable for 
variations in BDC.  

 The result is an equation absent of  BDC, which would be very stable for 
variations in BDC.  

3. Collector-Feedback Bias 3. Collector-Feedback Bias 
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3. Collector-Feedback Bias 3. Collector-Feedback Bias 

Output Loop Equation Output Loop Equation 

Other Biasing : Other Biasing : 
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 The design process is one where a current and/or voltage may be specified and 
the elements required to establish the designated levels must be determined. 

 The path toward a solution is less defined and in fact may require a number of 
basic assumptions that do not have to be made when simply analyzing a 
network.   

 The design process is one where a current and/or voltage may be specified and 
the elements required to establish the designated levels must be determined. 

 The path toward a solution is less defined and in fact may require a number of 
basic assumptions that do not have to be made when simply analyzing a 
network.   

 If the transistor and supplies are specified, the design process will simply 
determine the required resistors for a particular design.  

 Once the theoretical values of the resistors are determined, the nearest 
standard commercial values are normally chosen and any variations due to not 
using the exact resistance values are accepted as part of the design.  

 This is certainly a valid approximation considering the tolerances normally 
associated with resistive elements and the transistor parameters.  
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Base Bias (Fixed Bias) Base Bias (Fixed Bias) 
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• The nearest standard commercial 
values to  R1  are 82 k  and 91 k .     

• However, using the series combination 
of standard values of 82 k   and 4.7 k =  
86.7 k would result in a value very close 
to the design level.  
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1. The supply voltage and operating point  were selected from the 
manufacturer’s information on the transistor used in the amplifier.  

 The selection of collector and emitter resistors cannot proceed directly from 
the information just specified ( two unknown quantities (RC  and  RE) ] 

 RE cannot be unreasonably large because the voltage  across it limits the range 
of swing of the voltage Vce 

 The examples examined in this chapter reveal that the voltage  from emitter to 
ground is typically around (1/4) to (1/10) of the supply voltage.  

Design Technique to obtain a given specification (operating point) Design Technique to obtain a given specification (operating point) 

2. Selecting the conservative case (1/10) 
emitter-bias emitter-bias 
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 Use the technique for voltage-divider bias  Use the technique for voltage-divider bias 

Design Technique to obtain a specified operating point Design Technique to obtain a specified operating point 

 Assume that the current through  R1  and  R2  
should be approximately equal to and much 
larger than the base current (at least 10:1). 
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 The purpose of biasing is to establish a Q-point about which variations in 
current and voltage can occur in response to an ac input signal.  

  In applications where small signal voltages must be amplified such as from an 
antenna or a microphone—variations about the Q-point are relatively small. 

 Amplifiers designed to handle these small ac signals are often referred to as 
small-signal amplifiers. 

A linear amplifier provides amplification of a signal without any distortion so that 
the output signal is an exact amplified replica of the input signal.  

 The coupling capacitors block dc and 
thus prevent the internal source 
resistance, Rs, and the load 
resistance, RL, from changing the dc 
bias voltages at the base and 
collector.  

 The capacitors ideally appear as 
shorts to the signal voltage. 
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 For an amplifying device, the output sinusoidal signal is greater than the input 

sinusoidal signal, or, stated  another way, the output ac power is greater 
than the input ac power. 

Amplification in the ac Domain  Amplification in the ac Domain  

 In other words, there is an  “exchange” of dc power to the ac domain that 
permits establishing a higher output ac power.  
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 The peak value of the oscillation in the 
output circuit is controlled by the 
established dc level.  

 Any attempt to exceed the limit set by the 
dc level will result in a “clipping” 
(flattening)  

Amplification in the ac Domain  Amplification in the ac Domain  

 Once the dc analysis is complete, the ac response can be determined 
using a completely ac analysis.  

 However, one of the components appearing in the ac analysis of BJT 
networks will be determined by the dc conditions( link between the 
two types of analysis). 
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 To visualize the operation of a transistor in an amplifier circuit, it is often useful 
to represent the device by a model circuit.  
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 The effect of the ac base resistance small 
enough to neglect 

 (Rc or ro ) The ac collector resistance is usually 
hundreds  of kilohms and can be replaced by 
an open.  

BE Forward diode resistance 
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The values of these two quantities can 
differ slightly. 

Input and output resistance of the BJT Input and output resistance of the BJT 
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 use the simplified r-parameter model of the transistor.  
 Zi = Rin(base) 

 Improved BJT equivalent circuit.   Improved BJT equivalent circuit.  
 now the input and output circuits are 

isolated and only linked by the controlled 
source 

 This form is much easier to work with 
when analyzing networks.  

 now the input and output circuits are 
isolated and only linked by the controlled 
source 

 This form is much easier to work with 
when analyzing networks.  
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Output Characteristic Output Characteristic 

The output characteristic is not  practically the same 
as assumed in the model with constant B  curves 
The output characteristic is not  practically the same 
as assumed in the model with constant B  curves 

 Rather, they have a slope as shown In  Fig.   5.15  that 
defines the output impedance of the device.  

 The steeper the slope, the less the output impedance and 
the less ideal the transistor.  

 In general, it is desirable to have large output impedances 
to avoid loading down the next stage of a design.  

VA = Early voltage. 

VA >> VCEQ 

If VA value not available 
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The output impedance will appear as a resistor in parallel with the output 
as shown in Fig.   5.16   .  
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 The common-emitter (CE) configuration has the emitter as the common 
terminal, or ground, to an ac signal.  

 CE amplifiers exhibit high voltage gain and high current gain. 

1. The Common-Emitter (CE) 
2. The Common-Base (CB) 
3. The Common-Collector (CC). 

Three amplifier configurations are: Three amplifier configurations are: 
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 The amplified output is 180o out of phase with the input 
  There is no signal at the emitter because the bypass capacitor effectively 

shorts the emitter to ground at the signal frequency.  

 The figure shows a CE amplifier with voltage-divider bias and coupling 
capacitors C1 and C3 on the input and output and a bypass capacitor, C2, from 
emitter to ground.  

 The input signal, Vin, is capacitively coupled to the base terminal,  
 The output signal, Vout, is capacitively coupled from the collector to the load. 
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 a dc equivalent circuit is developed by removing the 
coupling and bypass capacitors because they appear 
open as far as the dc bias is concerned.  



25 an ac equivalent circuit is developed as 



26 an ac equivalent  circuit using the model 

Total Input Resistance Total Input Resistance 

 is the resistance “seen” by an ac source 
connected to the input 

 is the resistance “seen” by an ac source 
connected to the input 
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1. The source resistance (Rs),  
2. The ac input resistance at the base of 

the transistor  Rin(base) 

A high value of input resistance is desirable so that the 
amplifier will not excessively load the signal source.  

 The signal voltage at the base of the transistor is found by the voltage-divider: 

Two factors for determining the actual signal voltage at the base: Two factors for determining the actual signal voltage at the base: 


