
Communication Electronics

Lecture 6:

Semiconductor devices for
communications - transistors
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Planar silicon bipolar transistors
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BJT curves
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Common−emitter amplifier
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Emitter follower
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Common−emitter bias
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RF transistors f~1GHz

Small-signal Power ~10W

~10 emitters ~1000 emitters

U BE TC<0 → Secondary breakdown!
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1970: l channel≈10μ m → f ≈100MHz

2020: l channel≈10nm → f ≈100GHz

N-channel

S D

G

Si N −channel JFET

Small−signal
transistors

N+ N+
SiO2 SiO2SiO2SiO2

Si
M

O
SF

E
T

N
−

ch
an

ne
l

l

            D

G

           S

            D

G                 B

            S

            D

G                 B

            S



            D

G                 B

            S

            D

G                 B

            S

            D

G                 B

            S

            D

G                 B

            S

            D

G

           S

            D

G

           S

                  D

G

                  S

PMOS
enhancement

U GS [V ]U P2

NMOS
enhancement

P−JFET

PMOS
depletion

U P3

U P1

U P4

N −JFET

HEMT
MESFET

NMOS
depletion

I D [mA ]

FET transfer curves

I D=±k (uGS−U P)
2

I D≠0@ u gs>U P

I D≠0@ u gs<U P

Si : μN≈3μP



FET output curves
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MOSFET protection diodes
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GaAs MESFET
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GaAs : μN ≫μP

N −channel only !



GaAlAs HEMT
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GaN HEMT
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