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Small-Signal Amplifier
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BJT Transistor Modeling |1
* A model equivalent circuit that represents the AC characteristics of the transistor.
A model uses circuit elements that approximate the behavior of the transistor.

* There are two models commonly used in small signal AC analysis of a transistor:
— r, model
— Hybrid equivalent model

The re Transistor Model

« BJTs are basically current-controlled devices; therefore the r, model uses a
diode and a current source to duplicate the behavior of the transistor.

* One disadvantage to this model Is its sensitivity to the DC level.

*This model Is designed for specific circuit conditions.
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Common-Emitter Configuration DA - _ 26mV
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The Hybrid Equivalent Model [ZV

» h: = Input resistance
o hr = reverse transfer voltage L hi
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* h, = forward transfer current v ALY m
ratio (1./1;) ~

 h, = output conductance g

Simplified General h-Parameter Model

 hiI = Input resistance
* hf = forward transfer current — v
ratio (1o/11)




re vs. h-Parameter Model Pﬂ? ie =Pre
. N¢o =
T Blal fe = Pac I,
- i | el
o ho | o
Ilh. T !‘Iﬁ.urb : _ﬂ.l"r # ﬂf{,
[ . o 2 £ l v
fe [, !e
_h:':'c l'.'"l'.‘.+ ‘ _h;ll'.'-'
i, Y frehs = . 1 al,
fro : O f3 h o ‘ oc




Common-Emitter Vec
Fixed-Bias Configuration % |
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Common-Emitter [>A
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Common-Emitter [Z

Voltage-Divider Bias  uai

r. model requires you to
determine 3, r,, and r,.




Common-Emitter Voltage-
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Voltage gain: Current gain:
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* \Voltage gain:
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* |[nput impedance:
Zi =Rp | Zp
Zp =Pre +(P+1)RE
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» Qutput iImpedance:
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» Current gain:
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