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Single-stage amplification circuits
Transistor configurations as an
amplification device

OBJECTIVES

 Toreview the process of analyzing the characteristic
parameters of amplifiers.

« Analyze small-signal circuits for single-stage BJT
amplifiers :

—  Common emitter.

—  Common-emitter with RE (emitter degeneration).
—  Common-Colector.

—  Common-Base.

«  Compare the features of these configurations.
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Characteristic parameters of amplifiers
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Input Impedance Analysis
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Output Impedance Analysis
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Single stage amplifiers

« Common-emitter amplifier (CE)

« Common-emitter amplifier with RE and emitter degeneration
« Common-collector amplifier (CC) or emitter-follower

« Common-base amplifier (CB)

CE-RE CC CB
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Common-emitter amplifier (CE)
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Common-emitter (Impedances)
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(2) SMALL SIGNAL ANALYSIS

_ R = F
Rib =TI, Rin — Rb // I, MR, >>r1, 7
R =r _ ~
oc 0 Rom = RC // r, Rout ;SR = RC

UC3M 2010 ECC - Session 16




Common-emitter (Small Signal)
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Common-emitter (Gain)
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Common-emitter amplifier with RE
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Common-emitter with Re (Impedace)
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Common-emitter with Re (Small Signal)

Rin ) Rib N
l.
Rg l i
HTU lF—ICT
| +
|
@ Vg — Rb |Vpi
|
T | _
1 |
i i |
R.
‘/l = Vg - ~ Vg
R +R,
V
rﬂ'
V=V, +V,
UC3M 2010

[ = if
v R, +R,
Pt . R
‘/i 1+ nge lo - _ngﬂ' o
R, +R .

ECC - Session 16 13




Common-emitter with Re (Gain)
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Common-collector amplifier (CC)
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Common-collector (Gain)
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Common-base amplifier (CB)
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Common-base (Small Signal)
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Common-base (Characteristics)
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Comparison
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ANNEX 1: Characteristics CE
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ANNEX 2: Characteristics CE with RE
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ANNEX 3: Characteristics CC
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ANNEX 4: Characteristics CB
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