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MOSFET 

ENHANCEMENT-TYPE MOSFET: 

1-p -type material is formed from a silicon base and is again referred to as the 

substrate 

2-the construction of an enhancement-type MOSFET is quite similar to that of the 

depletion-type MOSFET, except for the absence of a channel between the drain 

and source terminals. 

3-The drain current is now cut off until the gate-to-source voltage reaches a 

specific magnitude 

 

Basic Operation and Characteristics: 

1- If VGS is set at 0V and a voltage applied between the drain and the source of 

the device of Fig. 6.32, the absence of an n -channel (with its generous number of 

free carriers) will result in a current of effectively 0A 
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2-In Fig.6.33, both VDS and VGS have been set at some positive voltage greater 

than 0V, establishing the drain and the gate at a positive potential with respect to 

the source 

3-The positiv potential at the gate will pressure the holes (since like charges repel) 

in the p -substrate along the edge of the SiO2 layer to leave the area and enter 

deeper regions of the p -substrate, as shown in the figure. The result is a depletion 

region near the SiO2 insulating layer void of holes. However, the electrons in the p 

-substrate (the minority carriers of the material) will be attracted to the positive 

gate and accumulate in the region near the surface of the SiO2 layer. 

4- with VGS increases in magnitude, the concentration of electrons near the SiO2 

surface increases until eventually the induced n -type region can support a 

measurable flow between drain and source 
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SUMMARY: 

1. A current-controlled device is one in which a current defines the operating conditions of the 

device, whereas a voltage-controlled device is one in which a particular voltage defines the 

operating conditions. 

2. The JFET can actually be used as a voltage-controlled resistor because of a unique sensitivity 

of the drain-to-source impedance to the gate-to-source voltage. 

3. The maximum current for any JFET is labeled I DSS and occurs when VGS 0 V. 

4. The minimum current for a JFET occurs at pinch-off defined by VGS = VP. 

5. The relationship between the drain current and the gate-to-source voltage of a JFET is a 

nonlinear one defined by Shockley’s equation. As the current level approaches I DSS , the 

sensitivity of I D to changes in V GS increases significantly. 
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FET BIASING 

The general relationships that can be applied to the dc analysis of all FET amplifiers are 

 
 

FIXED-BIAS CONFIGURATION: 
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