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AC Equivalent circuit 

• The fixed-bias configuration of JFET transistor have an 

operating point defined by: 𝑉𝐺𝑆𝑄 = -2 V and 

𝐼𝐷𝑄 = 5.625 mA, with 𝐼𝐷𝑆𝑆 = 10 mA and 𝑉𝑝 = -8 V.

 The network is drawn as the following Fig.

 with an applied signal 𝑉𝐼 . 

• The value of 𝑦𝑜𝑠 is provided as 40 mS
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AC Equivalent circuit 

a. 𝑔𝑚0 =
𝐼𝐷𝑆𝑆

𝑉𝑃
=

2(10𝑚𝐴)

8 𝑉
 = 2.5 mS

𝑔𝑚 = 𝑔𝑚0(1-
𝑉𝐺𝑆𝑄

𝑉𝑃
)= 2.5𝑚𝑆(1-

−2𝑣

−8𝑣
)= 1.88mS

b. 𝑟𝑏=
1

𝑦𝑜𝑠
=

1

40µ𝑆
= 25𝑘Ω

c. 𝑍𝑖 = 𝑅𝐺 = 1𝑀Ω
d. 𝑍𝑜 = 𝑅𝐷||𝑟𝑑 = 2𝑘Ω||25𝑘Ω
e. 𝐴𝑣 = −𝑔𝑚(𝑅𝐷| 𝑟𝑑 = − 1.88𝑚𝑆 1.85𝑘Ω = −3.48
f. 𝐴𝑣 = −𝑔𝑚𝑅𝐷= − 1.88𝑚𝑆 2𝑘Ω = −3.76

As demonstrated in part (f), a ratio of 25 kΩ:2 kΩ = 12.5:1 between 𝑟𝑑  and 𝑅𝐷 results in a difference of 
8% in the solution.
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