Electronic Circuits

Lecture 5.1: Field Effect Transistor (FET) .
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Formulas

Vas 2
Drain Current Ip = Ipss (1 _ LGS )
Vp
Ip
Gate to Source Voltage Vags=Vp |1 — 4/ —
Ipss
Power Dissipation Pp = Vpglp
rﬂ
: . I'q = 5
Resistance at a particular level of Vg (1 Vas )
Ve

Drain Current (MOSFET/MESFET Enhancement type) ” ID(ON)




N-Channel FET
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N-Channel FET (AC Equivalent Circuit)

d
gate — source ~ open circuit
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Vgs
Id - Idss <1 - L)
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V4s at operating point

Ta =
I
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FET Analysis Example #1: DC Analysis

Ry*0+Vys+Rs %Iy =0

R4 Vos)
la la = lass (1 - ﬁ)
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R, * 1
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g Ry We can find I, V,

gs» Vas, and in general, Vg is the output point.



FET Analysis Example #1: AC Analysis

Ri.i Vout = —Rg * Ig
Voutzrd*(ld_gm*l{gs)'l'Rs*Id
- Vinngs'l'Rs*Id

Vout
k
Ry

We can find V5, Vg, 14, and in general, V,; is the output
point.




Fixed-Bias Configuration

1 I I o Gate to Source Voltage @~ Vag = — Vo

| |
O | | é g Drain to Source Voltage  Vpg = Vpp — IpRp




Self Bias Configuration

Gate to SourceVoltage  Vag = —IpRg

—{—o

Drain to Source Voltage  Vpg = Vpp — Ip (Rs + Rp)




Voltage-Divider Bias Configuration

Ro
Gate Terminal Voltage Vg = (— Vop

Ri + Ro
| O
_ Gate to SourceVoltage  Vag = Ve — IpRg
O : = ¢ >
Drain to Source Voltage  Vpg = Vpp — Ip (RS + RD)
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g g Gate to Source Voltage Vag = Veg — IpRg

| Drain to Source Voltage ~ Vpg = Vpp + Vgs — Ip (Rg + Rp)
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