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Amplification and biasing
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Amplification and biasing

Signal values at the load should have a unique correspondence with those of the source

s +
Vs g> Amplifier R, i .
Source Load

(c) 2020 A.J.M. Montagne 3



Amplification and biasing
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Amplification and biasing

Signal values at the load should have a unique correspondence with those of the source
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Amplification and biasing
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Amplification and biasing

Device equations: Ips = f (Vps, Vas)
IGS — f (VD87 VGS)
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Amplification and biasing

Device equations: Ips = f (Vps, Vas)
[GS — f (VD57 VGS)
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Only drain current if:
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Amplification and biasing
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Only drain current if:

nonzero drain-source voltage
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Amplification and biasing

Device equations: Ips = f (Vps, Vas)
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Only drain current if:
nonzero drain-source voltage

gate-source voltage exceeds the threshold voltage
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Amplification and biasing

Device equations: Ips = f (Vps, Vas)
[GS — f (VD57 VGS)
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Only drain current if; Zero-signal operating point:

nonzero drain-source voltage

gate-source voltage exceeds the threshold voltage
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Amplification and biasing

Device equations: Ips = f (Vps, Vas)
[GS — f (VD57 VGS)
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Only drain current if; Zero-signal operating point:
nonzero drain-source voltage Vas =0 Vpg=0

gate-source voltage exceeds the threshold voltage lcs =0 Ipg =0
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Amplification and biasing

Device equations: Ips = f (Vps, Vas)
[GS — f (VD57 VGS)
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Only drain current if; Zero-signal operating point:
nonzero drain-source voltage Vas =0 Vpg=20
gate-source voltage exceeds the threshold voltage lcs =0 Ipg =0

No load signal
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Amplification and biasing

Device equations: Ips = f (Vps, Vas)
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Amplification and biasing

Add output voltage source
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Amplification and biasing
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Amplification and biasing
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Add output voltage source 4R
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Load signal if the source voltage exceeds the threshold voltage
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Amplification and biasing
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Add output voltage source 4R
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Load signal if the source voltage exceeds the threshold voltage
No unique correspondence between source and load signal values
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Amplification and biasing
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Add input voltage source

Amplification and biasing
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Amplification and biasing

Add input voltage source AR\
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Amplification and biasing

Add input voltage source AR\
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Load signal for all values of the source signal Iif:
Vas + vs > Vi, (threshold voltage)
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Amplification and biasing

Add input voltage source AR\
y _/
R, —/?%+ I
4' I >
is+ Igs =/

+
Vg () Ry Uy

N T _

(AL

Load signal for all values of the source signal Iif:
Vas + vs > Vi, (threshold voltage)
Unigque correspondence between the source voltage and the load voltage
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Amplification and biasing
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Load signal for all values of the source signal Iif:
Vas + vs > Vi, (threshold voltage)
Unigque correspondence between the source voltage and the load voltage

[GS and [DS

bias currents flow through the source and the load
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Amplification and biasing
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Load signal for all values of the source signal Iif:
Vas + vs > Vi, (threshold voltage)
Unigque correspondence between the source voltage and the load voltage

IGS and IDS

bias currents flow through the source and the load
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Amplification and biasing
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Add bias currents £\
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Amplification and biasing
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Amplification and biasing
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Amplification and biasing
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No bias currents flow through the source and the load
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Amplification and biasing
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Add bias currents £\
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No bias currents flow through the source and the load

(vs,ve), (Vs,ir), (is,ve), (is,1¢) Characteristics pass through the origin
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Amplification and biasing
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No bias currents flow through the source and the load

(vs,ve), (Vs,ip), (is,ve), (is,1¢) Characteristics pass through the origin
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Amplification and biasing

Biased amplifier stage

32

gne

(c) 2020 A.J.M. Monta



Amplification and biasing
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Amplification and biasing

Biased amplifier stage
Bias power delivered by Isgs and Ipg
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Amplification and biasing
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Biased amplifier stage, alternative arrangement
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Amplification and biasing
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Biased amplifier stage, alternative arrangement
Bias power delivered by Vgs and Vpg
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Amplification and biasing

Linearization in the operating point:
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Amplification and biasing

Linearization in the operating point:
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Maximum available power gain of a unilateral linear resistive two-port:
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Amplification and biasing

Linearization in the operating point:

(7] Z.0
_I_—>- linear two-port —>:
Vi 1 - C D 1o Yo
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Maximum available power gain of a unilateral linear resistive two-port:
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Pav,max — 4AD
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Amplification and biasing

Linearization in the operating point:
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