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Junction field-effect transistor (JFET)
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Flow of charge In JFET

{ID
oD +

Depletion n-channel

region \

i} lashore University of Science and Technology s brRachid, 2022



Varying reverse-bias
potentials across the
p—n junction of an

n-channel JFET ‘=04




0 |
Saturation level
VGS = 0 V
/ D versus VD S Increasing resistance due
to narrowing channel

n-channel resistance

0 Ve Vbs




Q) +
Pinch-off

>
Pinch-off . , et
(VGS =0V, Vs = P)
Vg =0V |
0S5 —_

Jashore Univ



{ID
oD +

Application of a
negative voltage to
the gate of a JFET

Vg > 0V




Al (mA) Locus of pinch-off values

— |/—l-—
Ohmic |  Saturation Region

Region |

IDSS 8 VGS =0V
7
n-Channel JFET 6 / !
characteristics 5 ." L]
: T TGS =~
with Ipec=8 mA 4 ;
and V,=-4V 3T
2—' /ﬁ:i'_ VGS=—2V
1 U Veg=-3V
e T T Vas=—4y =V,
0 5 10 5 20 25 Vps (V)

V, (for V=0 V)




p-Channel JFET




p-Channel JFET characteristics with I, =6 mAand V,=+6 V
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JFET symbols: (a) n-channel; (b) p-channel




Shockley’s equation

— control variable

7
In=1 (1 _ —VGSY
D — 1IDSS

A Vp

constants T

Fo

(1 = Vgs/Vp)*

i} lashore University of Science and Technology 4 brRachid 2022

Vg —




D C
MID JFET BJT “fc
_ Vos
Ic=0A s In =1 (1 = ) = I- = BI Ip
GO_l_: Ip = fﬂss(l - %) o DS Vp ¢ ? Bo—— I. =PI,
ID = IS L —1 IC = IE
V _
@ H"ﬂ I =0A & Vgg=07V | 'm0V lkg
S E




Metal-oxide-semiconductor field-effect transistor (MOSFET)
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Drain and transfer characteristics for an n-channel depletion-type MOSFET
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Reduction in free carriers
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negative potential at the
gate terminal
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p-channel depletion-type MOSFET
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n-Channel enhancement-type MOSFET
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Transfer characteristics for an n-channel enhancement-type
MOSFET from the drain characteristics

AL, (mA) Al (mA)
10 Vgg=+8V
o
8_
7— VGS=+7V
6_
4_
e Vos =45V
2_
1 VGS=+4V
| ek e Bk sl nfenfenteailten | . . : = Vos =V
o 1 5 3456 7 8 y, 0 5 10 15 20 25\ Vs
r Ves=Vr=2V




p-Channel enhancement-type MOSFET
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Readings

Electronic Devices and Circuit Theory
— Boylestad, Nashelsky

Chapter 6: Field-Effect Transistors
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