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OBJECTIVE

MOSFETSs



MOSFETs

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

There are 2 types of MOSFETs:
* Depletion mode MOSFET (D-MOSFET)
* Operates in Depletion mode the same way as a JFET when Vas <0
* Operates in Enhancement mode like E-MOSFET when Vas > 0
* Enhancement Mode MOSFET (E-MOSFET)
e Operates in Enhancement mode
 Ipss =0 until Vas > Vr (threshold voltage)



MOSFET Handling

MOSFETs are very static sensitive. Because of the very thin S10, 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



D-MOSFET Symbols

n-channel p-channel
D
oD
G JI:—o ss 6 ] >
o,
° |
S
oS
D D
G (g_J
s}
S S

(a) (b)



MAXIMUM RATINGS

Haling Symbel | Value

Desin-Source Volage
F

Oale—Source Vollage

Vo 110

Deain Cument

Total Device Dissipation @ Ty, = 25°C
Derate abave 35'C

B w0
114

Junction Temperature Range

Ty +I75

Storage Channel Temperature Range

g -6 lip 4200

Lnit
Ve
Vil
mAdc
mW
mWre
C
X

1

LOW POWER AUDIO
N-CHANNEL - DEPLETION

IN3TY7

CASE 22.03, STYLE 2
TO-18 (TO-206AA)

3 Drnin

g

MOSFETs

ELECTRICAL CHARACTERISTICS (T, = 25°C unless otheraiee noted)

e Ch

[ symbol | Mia | Typ | Ma

[ vek |

OFF CHARACTERISTICS

Drain Seusce Breakdoun Voluge
{¥gs =-TOV. Ipu S0pA)

mam

Vinsy

Vil

Gaie Reverse Current (1)
¥ =-10 Y, Yy )
(Vg =-10 ¥, Vg = 0. Ty 190°C)

less

1]

phk

Gale Source Catoll
{lp =20 gA, Vg = 10V)

Viary

10

Desin-Gate Reverse Cursent {1}
V= 10V, g )

han

pAde

08 CHARACTERISTICS

Zero-Giale- Diraln Corrent
lem“-m

19

O-fase Drain Curvent.
{¥ps = 10V, Vgg= #15 V)

SMALL-SIGNAL CHARACTERISTICS

Forward Transfer Admisiance
V= 10V, Vgm0, 1 10 kHE)

Vg = 10V, Vg =0 F= 1LOMHz)

wam

e

|¥ul

15K

mhos

Ot Admirtance
e 10V, V=0, 1= 10kHz)

wam

|¥iml

n

jumhas

Input Capacitance
¥ = 10V, Vg =10, F= | OMHz)

w3

Con

60

20

Weverse Tramder Capacitance
(¥ = 10V, Vg w0, Fm L0 MHz)

O

LIE]

FUNCTIONAL CHARACTERISTICS

Noise Fi

jgure
{¥pg = 10V, Vgg =0, F= LOkHz, Bg = 3 mepohms)

[“TT"]

[* ]

1) This value of curredi inelides both the FET leakage current s well as the leakage current associated with the test socket and fisure
when measured under heit allasruble conditions.



Depletion Mode MOSFET Construction
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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



Basic Operation

A D-MOSFET may be biased to operate in two modes:
the Depletion mode or the Enhancement mode
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D-MOSFET Depletion Mode Operation
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The transfer characteristics are similar to the JFET
In Depletion Mode operation:

When Vas =0V, Ip = Ibss

When Vas< 0V, Ip < Ibss

When Vas > 0V, Ip > Ibss

The formula used to plot the Transfer Curve, is:



D-MOSFET Enhancement Mode Operation
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Enhancement Mode operation

In this mode, the transistor operates with V55 > 0V, and | increases above Iygqg
Shockley’s equation, the formula used to plot the Transfer Curve, still applies but

Ip = Ibss

Vs is positive:
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p-Channel Depletion Mode MOSFET
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The p-channel Depletion mode MOSFET is similar to the n-channel except that
the voltage polarities and current directions are reversed



