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Figure 3.5. Anln-channel MOSFET.
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Figure 3.2. Measured MOSFET/transistor characteristic curves.

A. VINO0106 n-channel MOSFET: Ip versus Vpg for various values of Vas.
B. ZN3904 npn bipolar transistor: o versus Ver for various values of Veg.
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Figure 3.12 shows the situation sche-
matically. In both regions the drain cur-
« rent depends on Vgg — Vg, the amount
| by which the applied gate-source voltage
. exceeds the threshold (or pinch-off) volt-
tage. The linear region, in which drain
‘current is approximately proportional to
EVDS’ extends up to a voliage Vpg(saﬂ,

after which the drain current is approx--
The slope m the lin-

imately consiani.
ear region, I'p/Vpg, is proportional to the
gale bias, Vpog — V. Furthermore, the

log plot
i1,

| 2TET limit

(&

drain voltage at which the curves enfer
‘the “saturation region,” VDS(sat), equals
Vs — Vo, making the saturation drain cur-
rent, In(sat), proportional to (Vas — Vr)?,
the quadratxc law we mentioned earlier
For reference, here are the universal FET
drain-current formulas:

Ip = 2k{(Vgs — Vr)Vps ~ VL%S/Z]
(iinear region)

Ip = k(Vgs — V)*  (saturation region}

. I
linear {

region sajuration region

,-' (Vs — Vipl= 3V

{
1o I saturation drain current
’.' proportional ta (Ve — v
S.IODG; ,{ (VG'S - V)*:' =2V
proportional —i—

w0 Ve - Vy <

AW — Vo) =1V

I
%/ VDS
tinear region
extends 10
VDSuad = VGS - Vy

Figure 3.12
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