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VDS=20-4.3* 4  
       =2.8 V 

 
VD = 6.8 V 

18/12/20 

For ID=2 mA 
VDS=20- 2*4.3=11.4  



VS =IDRS  =4V 

VGS = VG-VS=-VS 

VDS= 2.8 V 



VGS=-IDRS 



VGS = VG-VS=VG - IDRS 



















Normally ON  







RD=2 k 

RG=10M 

VDD=12 V 











075 

090 

015 

012 
Avirup 

100 

017 

098 

016 
  

042 
  

022 
  

027 
  

013 
  

096 
  

014 
  

067 
  

011 
  

076 
  

010 
  

057 
  

019 
  

093 
  

068 
  

024 
  

074 
  

040 
  

03 
  

052 
  

008 
  

020 
  

041 
  

078 
  

073 
  

101 
  

006 
  

045 
  

083 
  

030 



Just as β may vary in the BJT, the JFET shorted-gate parameters IDSS and Vp0 can vary widely within devices of the 
same classification. It is, however, possible to set the gate-source bias so that, in spite of this variation, the Q 
point (and hence the quiescent drain current) is confined within fixed limits. 
The extremes of FET parameter variation are usually specified by the manufacturer, and  may be used to 
establish upper and lower (worst-case) transfer characteristics. The upper and lower quiescent points Qmax and 
Qmin are determined by their ordinates IDQmax and IDQmin; we assign IDQmax and IDQmin as the limits of 
allowable variation of IDQ along a dc load line superimposed on the family of nominal drain characteristics. 
(These in turn establish VDSQmax and VDSQmin, respectively.) 
This dc load line is established by choosing RD & RS in a circuit like that of Fig. 4-5 so that vDS remains within a 
desired region of the nominal drain characteristics. 
If now a value of RS is selected such that 





Then the transfer bias line with slope 1/RS and vGS intercept VGG  0 is located as 
shown in Fig. 5-3, and the nominal Q point is forced to lie beneath Qmax and 
above Qmin, so that, as desired, IDQmin  IDQ  IDQmax With RS;RD, and VGG 
already assigned, RG is chosen large enough to give a satisfactory input 
impedance, and then R1 and R2 are determined from (4.3). Generally, RS will be 
comparable in magnitude to RD. Toobtain desirable ac gains, a bypass capacitor 
must be used with RS, and an ac load line introduced; they are analyzed with 
techniques similar to those of Section 3. 
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Draw load line 

Series 1, 
0, 21.5 

Series 1, 
18, 0 

    ID 
 
 
 
 
 
 
 
 
 

IDQ 

VGSQ                    🡪VGS 



SMALL-SIGNAL EQUIVALENT CIRCUITS FOR THE FET 



iD=ID+id 



mS 



rds = 



🡪 transconductance 

� Source to drain  
      resistance 





S 

D 

µDvgd 



= -g m rds ||RD  

(µ+1)vgs=vgd 



Find out small signal voltage gain 

Av  

= 







Back-gate transconductance 



iD= f(vGS, vDS, vBS) 

 

iD=gmvGS+1/ro vDS  +gmb vBS 

 

iD=gmvGS+1/ro vDS  +gm η vBS 
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Assignment 







Ac equivalent circuit 

S 







R=10KΩ+150Ω=10.15 KΩ 
fl  = 1/(2πRC)= 1/(2π×10.15KΩ×10µF) 
= 2.7 Hz 
 

-20 dB/decade 
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High frequency Analysis 



VDS is small 





Vov=VGS-
VTH 





=1/R’sig 
Cin 

Rsig’ =RG||Rsig 



1/ 

1/ 
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