
DC Biasing Circuits of JETs 
Lecture Sixteen - Page 1 of 8 

+

−
GSV

+

−
DSV

DC Biasing Circuits of JFETs 

1. Fixed-Bias Configuration:

For the circuit of Fig. 16-1, 
,   AIG 0≅

and . VRIV GGRG
0==

For the input circuit, 
,0=−− GSGG VV

and GGGS VV −=
Fig. 16-1 

From Shockley's equation:
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For the output circuit, 
, 0=−− DSDDDD VRIV

and   DDDDDS RIVV −=  

A graphical analysis is shown in Fig. 16-2. 
Fig. 16-2 

Example 16-1: 

For the circuit of Fig. 16-1 with the following parameters:  IDSS = 10 mA,  VP = − 8 V, 
VDD = + 16 V,  VGG = 2 V,  RG = 1 MΩ,  and  RD = 2 kΩ,  determine the following: 
VGSQ,  IDQ,  VDS,  VD,  VG,  and  VS. 

Solution: 

From Fig. 16-3: 
VVV GGGSQ 2−=−= ,  and  . mAI DQ 6.5=

DDDDDS RIVV −=
       Vkm 8.4)2)(6.5(16 =−= . 

VVV DSD 8.4== . 
VVV GSG 2−== . 

VVS 0= . 
Fig. 16-3 
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Self-bias line 

2. Self-Bias Configuration:

For the circuit of Fig. 16-4, 
,   AIG 0≅

and . VRIV GGRG
0==

, DS II =
and  V . SDR RI

S
=

For the input circuit,  
,0=−−

SRGS VV
and SDGS RIV −=   Fig. 16-4 

From Shockley's equation: 
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For the output circuit, 
0=−−−

SD RDSRDD VVVV , 
and   )( SDDDDDS RRIVV +−=  

A graphical analysis is shown in Fig. 16-5. 
Fig. 16-5 

Example 16-2: 

For the circuit of Fig. 16-4 with the following parameters:  IDSS = 8 mA,  VP = − 6 V, 
VDD = + 20 V,  RG = 1 MΩ,  RS = 1kΩ,  and  RD = 3.3 kΩ,  determine the following: 
VGSQ,  IDQ,  VDS,  VG,  VS,  and  VD.  

Solution: 

Choosing  ,  we obtain  mAI D 4=
.4)1)(4( VkmRIV SDGS −=−=−=  

At the Q-point (see Fig. 16-6): 
VVGSQ 6.2−= ,  and  . mAI DQ 6.2=

)( SDDDDDS RRIVV +−=
       Vkkm 82.8)3.31)(6.2(20 =+−= . 

VVG 0= ,  and  VkmRIV SDS 6.2)1)(6.2( === . 
VkmRIVV DDDDD 42.11)3.3)(6.2(20 =−=−= , Fig. 16-6 

or  V  .42.116.282.8 VVV SDSD =+=+=
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Example 16-3 (Common-Gate Configuration): 

For the common-gate configuration of Fig. 16-7,  determine the following: 
VGSQ,  IDQ,  VD,  VG,  VS,  and  VDS. 

Fig. 16-7 

Solution: 

Choosing  ,  we obtain  VmAID 6= .08.4)680)(6( VmRI SDGS −=−=−=  
At the Q-point (see Fig. 16-8):  V VGSQ 6.2−≅ ,  and  mAI DQ 8.3≅ . 

VkmRIVV DDDDD 3.6)5.1)(8.3(12 =−=−= . 
VVG 0= . 

VmRIV SDS 58.2)680)(8.3( === . 
VVVV SDDS 72.358.23.6 =−=−= . 

Fig. 16- 8 
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Example 16-4 (Design): 

For the circuit of Fig. 16-9,  the levels of  VDQ  and  IDQ  are specified.  Determine the 
required values of  RD  and  RS.  

Fig. 16-9 

Solution: 

Ω=
−

=
−

== k
mI

VV
I
V

R
DQ

DQDD

DQ

R
D

D 2.3
25

1220 . 

Plotting the transfer curve as shown in 
Fig. 16-10 and drawing a horizontal line at 
IDQ = 2.5 mA  will result in VGSQ = − 1 V, 
and  applying  SDGS RIV −=   will establish 
the level of  RS : 

Ω=
−−

=
−

= k
mI

V
R

DQ

GSQ
S 4.0

5.2
)1( .

Fig. 16-10 
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Voltage-divider 
bias line 

3. Voltage-Divider Bias Configuration:

For the circuit of Fig. 16-11, 
    ,   AIG 0≅ ⇒

21 RR II =

and 
21

2

RR
RVV DD

G +
⋅

= . 

For the input circuit,  
, 0=−−

SRGSG VVV
, SDSSR RIRIV

S
==

and SDGGS RIVV −=  Fig. 16-11 

From Shockley's equation: 
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For the output circuit, 
0=−−−

SD RDSRDD VVVV , 
and   )( SDDDDDS RRIVV +−=  

A graphical analysis is shown in Fig. 16-12. 
Fig. 16-12 

Example 16-5: 

For the circuit of Fig. 16-11 with the following parameters:  IDSS = 8 mA,  VP = − 4 V, 
VDD = + 16 V,  R1 = 2.1 MΩ,  R2 = 270 kΩ,  RD = 2.4 kΩ,  and  RS = 1.5 kΩ,  determine 
the following:  VGSQ,  IDQ,  VD,  VS,  VDS,  and  VDG. 

Solution: 

V
kM

k
RR
RVV DD

G 82.1
2701.2

)270)(16(

21

2 =
+

=
+
⋅

= . 

)5.1(82.1 kIRIVV DSDGGS −=−= , 
when  :  mAID 0= VVGS 82.1= , and 

when   :  VVGS 0= mA
k

I D 21.1
5.1
82.1

== . 

At the Q-point (see Fig. 16-13):     
VVGSQ 8.1−= ,  and  . mAI DQ 4.2=

Fig. 16-13 
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VkmRIVV DDDDD 24.10)4.2)(4.2(16 =−=−= . 
VkmRIV SDS 6.3)5.1)(4.2( === . 

VkkmRRIVV SDDDDDS 64.6)5.14.2)(4.2(16)( =+−=+−= , 
or  . VVVV SDDS 64.66.324.10 =−=−=

VVVV GDDG 42.882.124.10 =−=−= . 

Example 16-6 (Two Supplies): 

Determine the following for the circuit of Fig. 16-14; 
VGSQ,  IDQ,  VDS,  VD,  and  VS. 

Fig. 16-14 
Solution: 

For the input circuit of Fig. 16-14, 
0=+−− SSSSGS VRIV  (KVL)

and     ,AIG 0≅ ⇒ SD II =

SDSSGS RIVV −=
)5.1(10 kIV DGS −= , 

for  ;  , and mAID 0= VVGS 10=

for   ;  VVGS 0= mA
k

I D 67.6
5.1

10
== . 

At the Q-point (see Fig. 16-15):     
VVGSQ 35.0−= ,  and  . mAI DQ 9.6=

For the output circuit of Fig. 16-14, 
0=+−−− SSSSDSDDDD VRIVRIV ,  

)( SDDSSDDDS RRIVVV +−+= Fig. 16-15 
VkkmVDS 23.7)5.18.1)(9.6(1020 =+−+= . 

VkmRIVV DDDDD 58.7)8.1)(9.6(20 =−=−= . 
VVVV DSDS 35.023.758.7 =−=−= . 
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Example 16-7 (p-channel JFET): 

Determine  VGSQ,  IDQ,  and  VDS  for the p-channel JFET of Fig. 16-16. 

Fig. 16-16 

Solution: 

V
kk
k

RR
RVV DD

G 55.4
6820

)20)(20(

21

2 −=
+

−
=

+
⋅

= . 

)8.1(55.4 kIRIVV DSDGGS +−=+= , 
when  :  mAI D 0= VVGS 55.4−= , and 

when   :  VVGS 0= mA
k

I D 53.2
8.1

)55.4(
=

−−
= . 

At the Q-point (see Fig. 16-17):  VVGSQ 4.1= ,  and  mAI DQ 4.3= . 
VkmRRIVV SDDDDDS 7.4)8.17.2)(4.3(20)( −=++−=++−= . 

Fig. 16-17 
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Exercises: 

1. For the common-drain (source-follower) configuration of  Fig. 16-18,  determine
the following:  VGSQ,  IDQ,  VD,  VG,  VS,  VDG,  and  VDS.

DDV V9+

ΩM1GR
SR Ωk2.2

1C

2CiV

oV

mAIDSS 16=
VVP 4−=

Fig. 16-18 

2. For the voltage-divider bias configuration of  Fig. 16-19,  if  VD = 12 V  and
VGS = − 2 V,  determine the value of  RS.

Fig. 16-19 
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