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Figure 5.39  IN4351 Motorola n-channel enhancement-type MOSFET.

as Viserw and has a range of 1 to 5 V de, depending on the unit employed. Rather
than provide a range of k in Eq. (5.13), a typical level of Iy, (3 mA in this case) is
specified at a particular level of Fegsion (10 V for the specified I level). In other
words, when Veg = 10V, Iy = 3 mA. The given levels of Vs {ogonys and Vesiom
permit a determination of k from Eq. (5.14) and a writing of the general equation for
the transfer characteristics. The handling requirements of MOSFETSs are reviewed in

Section 5.9,

5.8 Enhancement-Type MOSFET
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EXAMPLE 5.4

Using the data provided on the specification sheet of Fig. 5.39 and an average thresh-
old voltage of Vg = 3 V, determine:

{a) The resulting value of & for the MOSFET.

{b) The transfer characteristics.

Solution

/
Eq. (5.14) k= fRon)
(a) 4 ( ) (Vcacm == VGHThp]Z

3 mA 3mA  3Xx107°
TUOV-3VY (VY 49
= 0.061 x 107* A/V?
(b) Eq. (5.13): Iy = k(Ves — Vo)’
= 0.061 X 10" *(Vgs — 3 V)

For VG'S =5 v,
Ip= 0061 X 1075V = 3 V) =0061 x 107%2)°
=0.061 X 107°(4) = 0.244 mA

For V= 8, 10, 12, and 14 V, [, will be 1.325, 3 (as defined), 4.94, and 7.38 mA,
respectively. The transter characteristics are sketched in Fig. 5.40.
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Figure 540 Solution 1o Example 5.4.

5.9 MOSFET HANDLING

The thin SiO; layer between the gate and channel of MOSFETSs has the positive ef-
feet of providing a high-input-impedance characteristic for the device, but because of
its extremely thin layer, it introduces a concern for its handling that was not present
for the BJT or JFET transistors. There is often sufficient accumulation of static charge
(that we pick up from our surroundings) to establish a potential difference across the
thin layer that can break down the layer and establish conduction through it. It is
therefore imperative that we leave the shorting (or conduction) shipping foil (or ring)

Chapter 5 Field-Effect Transistors




