
Electronic Circuits
Lecture 5.1: Field Effect Transistor (FET)



Field Effect Transistors (FETs)



Formulas



N-Channel FET



N-Channel FET (AC Equivalent Circuit)

gate – source ~ open circuit

𝐼𝑑 = 𝐼𝑑𝑠𝑠 1 −
𝑉𝑔𝑠

𝑉𝑝

2

𝑔𝑚 = อ
𝑑𝐼𝑑
𝑑𝑉𝑔𝑠

𝑉𝑑𝑠 𝑎𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡

𝑟𝑑 = ቤ
𝑑𝑉𝑑𝑠
𝑑𝐼𝑑 𝑉𝑔𝑠 𝑎𝑡 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔 𝑝𝑜𝑖𝑛𝑡



FET Analysis Example #1: DC Analysis

𝑅𝑔 ∗ 0 + 𝑉𝑔𝑠 + 𝑅𝑠 ∗ 𝐼𝑑 = 0

𝐼𝑑 = 𝐼𝑑𝑠𝑠 1 −
𝑉𝑔𝑠

𝑉𝑝

2

---

𝐼𝑑 − 𝐼𝑑𝑠𝑠 1 +
𝑅𝑠 ∗ 𝐼𝑑
𝑉𝑝

2

= 0

---

We can find 𝐼𝑑, 𝑉𝑔𝑠, 𝑉𝑑𝑠, and in general, 𝑉𝑑 is the output point.



FET Analysis Example #1: AC Analysis

𝑉𝑜𝑢𝑡 = −𝑅𝑑 ∗ 𝐼𝑑

𝑉𝑜𝑢𝑡 = 𝑟𝑑 ∗ 𝐼𝑑 − 𝑔𝑚 ∗ 𝑉𝑔𝑠 + 𝑅𝑠 ∗ 𝐼𝑑

𝑉𝑖𝑛 = 𝑉𝑔𝑠 + 𝑅𝑠 ∗ 𝐼𝑑

---

𝑉𝑖𝑛 = 𝑉𝑔𝑠 − 𝑅𝑠 ∗
𝑉𝑜𝑢𝑡
𝑅𝑑

---

We can find 𝑉𝑔𝑠, 𝑉𝑑𝑠, 𝐼𝑑, and in general, 𝑉𝑑 is the output 

point.



Fixed-Bias Configuration



Self Bias Configuration



Voltage-Divider Bias Configuration



Common Gate Configuration



Thanks for 
listening ☺

YALÇIN İŞLER

Assoc. Prof.
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