ANALOG ELECTRONICS

LECTURE NO. 10



ENHANCEMENT MODE
WMOSFET 5




‘ Substrate (or body)




n-doped
region

no-channel

Metallic
contacts

Substrate

Go 0SS

R
b

]

NN

n-doped

region

The Drain (D) and Source (S) connect to the to n-doped regions

These n-doped regions are not connected via an n-channel without an external
voltage

The Gate (G) connects to the p-doped substrate 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
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ELECTRICAL CHARACTERISTICS (T, = 25°C unless otherwise noted. )
[ Characteristi | Symbot | Min | Max | wvnit |

OFF CHARACTERISTICS

Drain-Source Breakdown Ve Visriosx 25 Ve

(Ip = 10 pA, Vgs = 0)
Zero-Gate-Voltage Drain Current s
(Vpg = 10V, Vg =0) T, =25°C
To= 150°C

Gate Reverse Current
(Vgs = % 15 Vdc, Vg =0)

ON CHARACTERISTICS

- [ : T -
Drain-Source On-Voltage 77 3
e )

| R

Forward Transfer Admittance
(Vps =10V, 1 = 20mA, [ = 1LOkHz)

Input Capacitance
(Vps = 10V, Vgg =0, = 140 kHz)

Reverse Transfer Capacitance
(Vg =0, Vgs =0, = 140 kHz)

Drain-Substrate Capacitance
(Viesum = 10V, F = 180 kHz)

Resistance
(Vas = 10V, I, =0, 1= 1.0KkHz)
SWITCHING CHARACTERISTICS
Tum-On Delay 5)
Rive Time (::.' T = 2.0 mAde, Vgs = 10 Ve,
| RioTine (g &) (Vgs = 10 Vdc)
| Tuen Off Dobey (g 7) (See Figure 9; Times Circuit Determined)
Fall Time (Fig. 8)
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The Enhancement mode MOSFET only operates in the enhancement mode.
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Vs is always positive
Ipss = 0 when Ves < VT

As Vs Increases above VT, Ib increases

If Vs is kept constant and Vbs Is increased, then Ip saturates (Ipss)
The saturation level, Vpssat is reached.
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To determine Ip given Vas:

where V1 = threshold voltage or voltage at which the MOSFET turns on.
k = constant found in the specification sheet

The PSpice determination of k is based on the geometry of the device:



The p-channel Enhancement mode MOSFET is similar to the n-channel except
that the voltage polarities and current directions are reversed.
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