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4. Design of Multistage Amplifiers 

4.1 Multistage RC Coupled Amplifiers 
  
4.2 FET-BJT 2-stage RC Coupled Amplifiers 
 
4.3 FET-BJT 3-stage RC Coupled Amplifiers 
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4.1 Multistage RC Coupled Amplifiers 

Note that in multistage amplifiers, (a) VO of the preceding stage 
becomes Vin of the following stage, example VO1= Vin2, (b) Rin of 
the following stage becomes RL of the preceding stage, example 
RL1= Rin2, (c) Overall gain is the product of gain of every stage. 
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Cascaded Multistage Amplifiers
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So the design depends upon the available data between stages. 
For example, without knowing Rin2 of the second stage, design is 
not possible to meet the voltage gain of the first stage. 
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4.2 FET-BJT 2-stage RC Coupled Amplifiers 

Draw the circuit and design the following Draw the circuit and design the following 22--stage RC coupled amplifier.stage RC coupled amplifier.  
First stage is a JFET selfFirst stage is a JFET self--bias CS amplifier circuit. Design the parameters of bias CS amplifier circuit. Design the parameters of 
the JFET( Ithe JFET( IGSSGSS, I, IDSSDSS  and Vand VP,P,))  and Vand VDDDD  for requiredfor required  RRGG==2020MMWW  , A, Avv  = = --12 12 and Rand RDD  = = 
RRLL11  = R= Rinin22  ==22kkWW. Assume V. Assume VDD=V=VDDDD//22==1010VV  

The above FET amplifier is RC coupled to a second stage  (CE) amplifier 
circuit whose specifications are: b =200, VCC = 10V, optimum output voltage 
design, RC= RL = 2kW, RE = 0.4kW, Design bias resistances R1 and R2. 
  
Overall performance 
# What is the total voltage gain from the input of the first stage to the 
output of the second stage?  
# Find undistorted output voltage swing at second stage output and  
# The possible maximum input voltage at the first stage. 

Design Example 
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Draw Circuit to be designed 

Self Bias CS Amp. Self Bias CS Amp. 
RRGG==2020MMWW  , A, Avv  = = --12 12 and Rand RDD  
= R= RLL11  = R= Rinin22  ==22kkWW. Assume . Assume 
VVDD=V=VDDDD//22==1010VV  

CE Amp. b =200, VCC = 10V, 
optimum output voltage design, 
RC= RL = 2kW, RE = 0.4kW 
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Because RBecause RLL11  = R= Rinin22  ==22kkW W is available, design is possible for the first is available, design is possible for the first 
stage voltage gain and also design of Rstage voltage gain and also design of RBB2 2 of the second stage. of the second stage. 
Therefore the design can start with the first FET stage as follows;Therefore the design can start with the first FET stage as follows;  
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Given; CS Amp. RGiven; CS Amp. RGG==2020MMWW  , A, Avv  = = --12 12 and Rand RDD  = R= RLL11  = R= Rinin22  ==22kkWW. Assume V. Assume VDD=V=VDDDD//22==1010VV  
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Given; CE Amp.  b =200, VCC = 10V, optimum output voltage design, RC= RL = 2kW, RE 
= 0.4kW 

Because Rin2 =2kW is available, design is possible for the RB2 of the second stage. 
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Overall performance 
# What is the total voltage gain from the input of the first stage to the 
output of the second stage?  
# Find undistorted output voltage swing at second stage output and  
# The possible maximum input voltage at the first stage. 
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4.3 FET-BJT-FET 3-stage- RC Coupled Amplifiers 
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Self bias CS Amp. To provide Self bias CS Amp. To provide 
very high Rvery high Rinin  but small signal but small signal 
VVoo  since it is a preamplifier since it is a preamplifier 
stage Take Astage Take AVV  = = --1212  

CE Amp. For high Av 
Take RC=2kW Rin3 = 20kW 

For maximum voltage 
transfer from 2nd stage to 
3rd stage 

SF Amp. To provide high 
Rin3 and Voltage divider 
bias to provide large 
output voltage swing to 
drive RS3= RL = 1000W 

To design an amplifier having (a) very high RTo design an amplifier having (a) very high Rinin  & (b) very high voltage gain & (c) & (b) very high voltage gain & (c) 
very large signal output voltage swing driving a very low load resistance, very large signal output voltage swing driving a very low load resistance, 
following stages are selected.following stages are selected.  
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Draw and Design RDraw and Design RGG  , R, RSS  , R, RDD  = R= RLL  and Vand VDDDD  of the first stage JFET selfof the first stage JFET self--bias CS bias CS 
amplifier circuit. FET data is given as Iamplifier circuit. FET data is given as IGSSGSS==300300nA, InA, IDSSDSS==55mA and VmA and VPP==--33V, The V, The 
required specification is  Vrequired specification is  VDD=V=VDDDD//2 2 and Aand Avv  = = --1212  
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Draw and design second stage (CE) amplifier circuit 
Given specifications are: b = 200, VCC = 10V, RC= 2 k W, RL = 20 k W , RE = 0.4kW, Rin 
= 10.3k W. Design bias resistances R1 and R2,  
# find voltage gain,and undistorted output voltage swing of this stage. 
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  W 174k211.0//k1k)734.4/1//(k1g/1//RR mSo

Draw and design RDraw and design R1313  , R, R2323  , and V, and VDDDD33  of the third stage JFET voltageof the third stage JFET voltage--divider divider 
bias SF amplifier circuit if the FET data is Ibias SF amplifier circuit if the FET data is IGSSGSS==11mmA, IA, IDSSDSS==1010mA and VmA and VPP==--33V, V, 
The required specification is VThe required specification is VSS=V=VDDDD//2 2 to drive a load of Rto drive a load of RSS  = R= RLL  11kkWW    
# Find R# Find Ro o of your amplifier and # maximum input voltage at the first stage.of your amplifier and # maximum input voltage at the first stage.  
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Check RCheck Rinin33  < < 300300k with Ik with IGSSGSS==11mmAA  
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VVinin11  (pp)(pp)  

RR1313  

AAvTvT  

RR2323  

VVDDDD33  



EE3601-04 
 Electronics Circuit Design 

12 

RS

RG

RD

RL1

VDD

CS

VCC

RC

CE

Rin2

R2

R1

RE

vo

vin RS3

R13

RL

VDD3

R23

11MMWW  

1010..1313kkWW  

360360WW  
33..3333kkWW  

1616..4949kkWW  

22kkWW  

00..44kkWW  

1010VV  1010VV  5050..6565VV  

4848..88kkWW  

3333..99kkWW  

11kkWW  

11kkWW  

3 3 mVmV  55VV  

Overall performanceOverall performance  
# Find A# Find AvT vT of your amplifier and # maximum input voltage at the first of your amplifier and # maximum input voltage at the first 
stage and # check Rstage and # check Roo  whether it can drive Rwhether it can drive RLL==11kkWW  load easily.load easily.  
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RRoo  < < 11k so it can drive k so it can drive 
RRLL==11kkWW  load easilyload easily  

VVinin11  (pp)(pp)  AAvTvT  

AAvv11==--1212  
AAvv22==--164164  

AAvv33==00..825825  

AAvTvT==16231623..66  


