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1.Introduction

Problem

Vo

Vs
� �

βRC

rπ � �1 � β�RE

which resistor should be replaced ,
RE , or RC
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1.Introduction

Problem

For RS � 0 and ro �ª�gm �

IC
VA

Av � �gmRC and gm �

IC
VA

and VO � VCC � ICRC

1 To increase gain 
RC �, But on the other hand VO �.
2 To increase gain 
RC �, BOTOH IC � (driving current /).
3 To increase gain 
RC �, BOTOH area occupation on die �
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1.Introduction

R Equivalent model

Vπ1 � Vπ2 � �gmVπ1�R1SSrπ1SSrπ2�
0 � Vπ1�1 � gm�R1SSrπ1SSrπ2��

0 � Vπ1 � Vπ2 � Current sources could be replaced by ro
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2.BJT Active Load Circuits

R Equivalent model
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Replacing RE
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2.BJT Active Load Circuits Replacing RE

Biasing Common Emitter Amplifier (RE)

Its Clear ro � therefore, gain will be reduced.

Do Not Place A CURRENT SOURCE at Emitter OF CE AMPLIFER
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Replacing Rc
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2.BJT Active Load Circuits Replacing Rc

Biasing Common Emitter Amplifier (Rc)

Its Clear ro � therefore, gain will be increase.

Place A CURRENT SOURCE at Collector OF CE AMPLIFER
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2.BJT Active Load Circuits Replacing Rc

Active load circuits
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Active load circuits
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2.BJT Active Load Circuits Replacing Rc

Active load circuits

a very large RC without increasing VDD
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2.BJT Active Load Circuits Replacing Rc

Active load circuits

Av �
Vo
Vi
� �gm�roSSRLSSro2� gm �

ICQ
VT

�

β
rπ
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2.BJT Active Load Circuits Replacing Rc

Conclusion

However, it is important to understand how narrow the input transition
width is such that the transistors are biased correctly. For this reason,
the use of active loads in discrete circuits is almost impossible.
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Examples

EEI 184 http://Drshiple-courses.weebly.com/ 2018 18 / 23



2.BJT Active Load Circuits Examples

Ex1:

gm �

ICQ

VT
� 7.69A~V

Av � �gm�roSSRLSSro2� � �1846 RL �ª

Av � �839 RL � 200KΩ

Av � �142 RL � 20KΩ

Comment:
The small-signal voltage gain is a strong function of the RL . Therefore,
the Rin of the next stage must be large in order to minimize the loading
effect.
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3.FET Active Load Circuits

Active load circuits

Av �
Vo
Vi
� �gm�roSSRLSSro2� gm � 2

º
KnIREF � Kn�Vov�

Comment:
Gain is smaller than equivalent bipolar circuits, because of the smaller
(gm) transconductance for the MOSFET.
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3.FET Active Load Circuits Examples

Examples
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3.FET Active Load Circuits Examples

Ex1:

gm �

¾
2K�

nIREF�W
L
� � 0.63mA~V

Av � �gm�ronSSrop� � �42

Comment:
The small-signal voltage gain is a strong function of the RL RL.
Therefore, the Rin of the next stage must be large in order to minimize
the loading effect.
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