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Assessment of Common-Emitter-Configuration
Characteristics:

Application-Example: Common-Emitter-Amplifier

The example of non-degenerate, capacitively coupled and
single-ended common-emitter-amplifier might be used as
first stage of an audio-amplifier featuring low noise and
high gain.

» The configuration has very high inverting voltage-
gain and very high current-gain and consequently
decent power-gain.

* The input-impedance is high and the configuration |
thus presents a low load to a preceding stage.

» The output-impedance is very high and thus voltage-
gain collapses with low load-impedance.

» Degeneration reduces voltage- and current-gain,
increases input-impedance and reduces output-
impedance.

Application-Example: Differential Pair

The differential pair shown behaves like a common-

emitter-configuration with differential input and output.

Differential pairs are almost always used as first stage of

» Degeneration increases noise but reduces non- an operational amplifiers.
linearity.

» The common-emitter-configuration is best used as
gain-stage, either with low noise (non-degenerate) or

low non-linearity (degenerate).

Differential pair
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Ch teristics: .
aracterisiies Unloaded current-gain:
« The configuration has very high non-inverting voltage-gain and unity current-gain, power-gain is
derate at t.
PR gbe(BF gceRB)+ gce

« The input-impedance is very low and well suited to load preceding stages with current-output and
of which no voltage-gain is required.

« The output-impedance is very high and thus voltage-gain collapses with low load-impedance.

« Degeneration is rarely used, it reduces voltage-gain, does not significantly affect current-gain,
input- and output-impedance.

« Degeneration does not significantly affect noise and non-linearity.

« The common-base-configuration is best used to increase the output-impedance of a preceding
stage with current-output, usually with transconductance-amplifiers or current-mirrors.

e gbe(BF+ 1+gceRB)+gce

Output-impedance:

- Bnge RS+ gbe (RS+ RB)+ gceRS(1+gbeRB)
° gce[‘I + gbe(RS+ RB)]
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Application-Example: Cascoded Current-Mirror

Transistors Q1 and Q2 are matched (made as similar as

possible) and implement, together with Q5, a current-

mirror. It provides to its output a current I , which is a

copy of the current I; flowing into its input. Without
transistor Q3, the current-mirror’s output-impedance

would be 1/g. which is already quite high but ideally

should be even higher. Thanks to Q3, which is in

common-base-configuration, the circuit’s output-

impedance is considerably increased. The common-base-

Current-Mirror with Cascode-Device configuration is also called cascode, if its input is

connected to the emitter of a preceding stage.

Application-Example: Cascoded differential Pair

The two transistors Q1 and Q2 constitute, together with

transistor Q5 which acts as current-source, the
differential pair. Without transistors Q3, Q4 the

differential pair’s output-impedance would be 1/g¢ .

Thanks to Q3 and Q4, the circuit’s output-impedance is

significantly increased which may result in a significant

improvement of the low-frequency-gain. However, the

v gain-bandwidth-product is not increased by adding a
cascode-stage.

| Cown Figuno\f(ou collectevn commun
] I i | Unloaded voltage-gain: Unloaded current-gain:
I . GBereR] o BTHOR
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| U |
- | Input-impedance: Output-impedance:
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Application-E i ~ Assessment of Common-Collector-Configuration

The transistor Q1 is in common-collector-configuration .

and drives the load RL. The base of Q1 is driven by an - Characteristics:

operational transconductance-stage composed of . A 3 3 ) o . )
transistors Q2, Q3. The operational transconductance- _ * The configuration has non-inverting nearly unity-voltage-gain and high inverting current-gain,

stage alone would not be able to drive a low load- power-gain is moderate at most.
impedance. The circuit shown might be used as voltage- X K X X . . X
regulator. « The input-impedance is essentially the load-impedance multiplied by By and thus rather high. The
_configuration does thus not heavily load preceding stages.

Application-Example: Push-Pull-Stage « The output-impedance is essentially the source-impedance divided by By and thus rather low. The

Asingle transistor in common-collector-configuration is thus well suited to drive rather low load-impedances.

does not provide a large dynamic-range at its output. To

Qi obtain an output with dynamic voltage-range nearly « Degeneration is rarely used, it does not significantly affect voltage-gain, current-gain, input- and

between lower and upper supply, a npn-BJT (Q1) in S
common-collector-configuration is combined with a pnp- OutPUt_lmpedance'

2 : ion. Thi ) - ) . .
N BJT (Q2)in common-collector-configuration. This so- « Degeneration does not significantly affect noise and non-linearity.
called push-pull-stage provides the ability to drive low

load-impedances with extended dynamic voltage-range. ~ « The common-base-configuration is best used as a unity-voltage-gain-stage driving low load-
impedances such as e.g loudspeakers.
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