ANALOG ELECTRONICS

LECTURE NO. 9






MOSFETs have characteristics similar to JFETs and additional
characteristics that make then very useful

There are 2 types of MOSFET’s:
« Depletion mode MOSFET (D-MOSFET)
» Operates in Depletion mode the same way as a JFET when Ves <0
» Operates in Enhancement mode like E-MOSFET when Ves > 0
« Enhancement Mode MOSFET (E-MOSFET)
 Operates in Enhancement mode
* Ipbss = 0 until Ves > V7 (threshold voltage)



MOSFETS are very static sensitive. Because of the very thin SiO, layer between
the external terminals and the layers of the device, any small electrical discharge
can stablish an unwanted conduction.

Protection:

 Always transport in a static sensitive bag

 Always wear a static strap when handling MOSFETS

 Apply voltage limiting devices between the Gate and Source, such as back-to-
back Zeners to limit any transient voltage
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OFF CHARACTERISTICS
Drain Source Breakdown Voltage
(Vs =-0V. Ip= S0pA)

Drain Gale Reverse Curent (1)
(Vog= 10V, Ig=0)

Forward Transfer Admistance
(Vpu® 10V, Vg 0, % 10 KHz)

(Vag = 10V, Vgg =0, (= L0 MHz)

Ouapat Admittance
(s 10V, Vggu,f = LOKH2)

Input Cagacitance
(Vs = 10V, Vog =0, = LOMH2)

Reverse Traafer Capaciance o
(Vo =10V, Vg =0, LOMHz)

FUNCTIONAL CHARACTERISTICS

r*?v:'-'l'wva-m-wwu-sw» I " ] ) l " I ) I' I

(1) This valoe of curreat includes both the FET leakage current as well as the leakage current associated with the test socket and fixture
when measured under best atanabic coeditions.
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The Drain (D) and Source (S) leads connect to the to n-doped regions
These N-doped regions are connected via an n-channel

This n-channel is connected to the Gate (G) via a thin insulating layer of SiO,
The n-doped material lies on a p-doped substrate that may have an additional
terminal connection called SS



Depletion Enhancement
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The transfer characteristics are similar to the JFET
In Depletion Mode operation:
When Ves = 0V, Ip = Ipss
When Ves< 0V, Ip < Ibss
When Ves > 0V, Ip > Ibss
The formula used to plot the Transfer Curve, is:



D-MIOSFET Enhancement Mode Operation

Depletion
mode Enhancement
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Enhancement Mode operation
In this mode, the transistor operates with V55 > 0V, and | increases above Iygs

Shockley’s equation, the formula used to plot the Transfer Curve, still applies but
Vas is positive:
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