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Transistor as an amplifier. (b) The circuit of (a) with the

signal source v, eliminated for dc (bias) analysis.

Transfer characteristic of amplifier circuit
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NN 4.26 (a) Basic common-emitter amplifier circuit. (b) Transfer (b)

characteristic of the circuit in (a).
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Figure 5.27 Circuit whose operation is to be analyzed graphically.




Small Signal Model of the BJT

The amplifier circuit of Fig. 5.48(a) with the dc
sources (VBE and VCC) eliminated (short
circuited). Thus only the signal components
are present. Note that this is a representation
of the signal operation of the BJT and not an

actual amplifier circuit.
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BJT as a voltage-controlled

BJT as a current-
controlled current source
(a current amplifier).

current source
(a transconductance amplifier)
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BJT as a voltage-controlled BJT as a current-

current source controlled current source

(a transconductance amplifier)  (a current amplifier).
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Small Signal Analysis

ie
Slope = g.,

Linear operation of the
transistor: small-signal g
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‘ Small Signal Analysis
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Single Stage BJT Amplifiers

Common Emitter (CE) Amplifier
Common Base (CB) Amplifier

Common Collector or Emitter Follower

Measurement of input and output impedances.
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Figure Measurement of (a) input and (b) output impedances.

BJT small signal characteristic
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‘ Small Signal Analysis (CE)

'Small Signal Analysis (CE)
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‘ Small Signal Analysis

= Replace BJT with hybrid 7 equivalent.
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Ex4.3 Find A, R; and R on amplifier circuit V, =100

Ex4.4 Find A, R; and R on amplifier circuit V, =100
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Ex4.6 Find A, R; and R on amplifier circuitV, =100
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Common Base (CB) Amplifier Small Signal Analysis (CB)
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Ex4.9 Find A, R, and R on amplifier circuit at V = -0.7 and
B=50v, =100
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The common-base amplifier. (a) Circuit. (b) Equivalent
circuit obtained by replacing the BJT with its T model.
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Common Collector Amplifier or Voltage Follower

Find R, with short v,
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The common-collector or emitter-follower amplifier. (a)

Circuit. (b) Equivalent circuit obtained by replacing the BJT
with its T model.




Ex4.11 Find A, R, and R on amplifier circuit v, =100
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Ex4.12 Find A, R, and R on amplifier circuitv, =100 ‘ Ex4.13 Find A, R, and R on amplifier circuit v, =100
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Figure 598 (a) Example of CE stage, (b) simplified circuit.




| Ex4.14 Find A.. R. and R.. on amplifier circuit V, = 100
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Figure 5.102 (a) Example of emitter follower, (b) cireuit with 'y shorted. (¢) sumplified circuit.

‘EX4.15 Find A, R, and R on amplifier circuit

. |
etermine the voltage gain and I/O impedances of the topology shown in Fig. 5.103(a). Assume

v oc and equal s for npm and pnp transistors.
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