
EMOSFET



the Enhancement MOSFETS, or E-MOSFETS, only conduct when 
a suitable gate-to-source positive voltage is applied, unlike 
Depletion type MOSFETs which conduct only when the gate 
voltage is zero.
However, due to the construction and physics of an enhancement 
type MOSFET, there is a minimum gate-to-source voltage, called 
the threshold voltage VTh that must be applied to the gate before 
it starts to conduct, thus allowing the drain current to flow.



In other words, an E-MOSFET does not conduct until the gate-
source voltage, VGS is less than the threshold voltage, VTh. .
• But as the forward bias at the gate increases, the drain

current,ID (or drain-source current,IDS) will also increase,
making the E-MOSFET ideal for use in MOSFET amplifier
circuits.

• Let’s consider the basic E-MOSFET amplifier circuit below.









𝑉𝐷 = 𝑉𝑅𝐷





𝑉𝐷 = 𝑉𝑅𝐷



Example(1):-

For EMOSFET if 𝐼𝐷=10 𝑚𝐴 when 𝑉𝐺𝑆=8 𝑉 , 𝑉𝐺𝑆𝑡ℎ=2 𝑉 .Find 𝐼𝐷when 
𝑉𝐺𝑆=4 𝑉 ?

Solution:-

𝐼𝐷=𝐾 𝑉𝐺𝑆 − 𝑉𝐺𝑆𝑡ℎ
2

𝐾 =
𝐼𝐷

𝑉𝐺𝑆−𝑉𝐺𝑆𝑡ℎ
2 =

10 𝑚𝐴

8𝑉−2𝑉 2=0.278 × 10−3𝐴/𝑉2

For 𝑉𝐺𝑆=4 𝑉

𝐼𝐷= 0.278 × 10−3 × 4𝑉 − 2𝑉 2=1.11 𝑚𝐴



Example(2)

For the circuit shown in figure(2).If 𝑉𝐷𝐷 = 16 𝑉, 𝑉𝐷 = 12 𝑉 and 𝑉𝐺𝑆 = −2 𝑉 , Determine 𝑅𝑠 . If 𝑅1= 91 𝐾𝞨 , 𝑅2= 47 𝐾𝞨 , 𝑅𝐷= 1.8 𝐾𝞨 ?

Solution:-

𝑉𝐺 =
𝑉𝐷𝐷𝑅2

𝑅1+𝑅2
=
12 𝑉×47𝐾

91 𝐾+47𝐾
=5.44 V

𝐼𝐷 =
𝑉𝐷𝐷 − 𝑉𝐷

𝑅𝐷

𝐼𝐷 =
16 𝑉−12 𝑉

1.8 𝐾𝞨
= 2.22 𝑚𝐴

The equation of 𝑉𝐺𝑆 is then written and the known values substituted:

𝑉𝐺𝑆= 𝑉𝐺- 𝑉𝑆
−2𝑉 = 5.44 𝑉 − 2.22 𝑚𝐴 𝑅𝑆

𝑅𝑆=
7.44 𝑉

2.22 𝑚𝐴
=3.35 𝐾𝞨



Figure (2)



Example(3)

For circuit shown in figure(3) 𝑉𝐺𝑆=6𝑉, 𝐼𝐷 = 4𝑚𝐴, 𝑉𝐺𝑆𝑡ℎ=3𝑉, 𝑉𝐷𝑆 =
1

2
𝑉𝐷𝐷. Determine 𝑉𝐷𝐷, 𝑅𝐷?

Solution:-

𝑉𝐷𝑆= 𝑉𝐺𝑆= 6𝑉 =
1

2
𝑉𝐷𝐷

𝑉𝐷𝐷 = 12𝑉

𝑅𝐷 =
𝑉𝑅𝐷

𝐼𝐷
=

𝑉𝐷𝐷−𝑉𝐷𝑆

𝐼𝐷
=

12𝑉−6𝑉

4𝑚𝐴
=

6𝑉

4𝑚𝐴
= 1.5𝐾𝞨



Figure (3)



Example(4)

For the circuit shown in figure(4), if the 𝑅𝐺=10 𝑀𝞨, 𝑅𝐷=2 𝐾𝞨, 𝑉𝐷𝐷 = 
12𝑉 , 𝐼𝐷 = 6 𝑚𝐴,𝐾 = 0.24 × 10−3 𝐴/𝑉2, 𝑉𝐺𝑆= 6.4𝑉 , 𝐼𝐷= 2.75 𝑚𝐴, 
𝑉𝐺𝑆𝑡ℎ= 3 𝑉. Find  𝑔𝑚,𝐴𝑉 without 𝑟𝑑 ?

Solution:-

𝑎 − 𝑔𝑚 = 2 × 𝐾 × 𝑉𝐺𝑆 − 𝑉𝐺𝑆𝑡ℎ
𝑔𝑚 = 2 0.24 × 10−3 𝐴/𝑉2 6.4𝑉 − 3 𝑉 = 1.63 𝑚𝑆

b- 𝐴𝑉 = − 𝑔𝑚 𝑅𝐷 = −3.26



Figure (4)


