
Lect. 12: BJT Small Signal Model
(4.4.4 & 4.6.3
in Razavi) 
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Lect. 12: BJT Small Signal Model
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Lect. 12: BJT Small Signal Model
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- All small signal parameters have linear relationship

- Their values depend on large signals
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Lect. 12: BJT Small Signal Model

Hybrid-π modelSmall-signal (linear) circuit Model
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Lect. 12: BJT Small Signal Model

Hybrid-π model
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Lect. 12: BJT Small Signal Model

Small signal voltage gain, vout/vi ?

DC Analysis:  Assume vi = 0

g g g , out i 
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Lect. 12: BJT Small Signal Model

Small-signal analysis
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Lect. 12: BJT Small Signal Model

But in real BJT devices, 

iC
Is the small signal model good enough?

Hybrid-π model iC
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Increase in iC with vCE

due to Early Effect!
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How can we model this?
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Lect. 12: BJT Small Signal Model

Hybrid-π modely

ro depends on BJTso  p

Typically, in the order of 100kΩ
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Lect. 12: BJT Small Signal Model
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DC Analysis ( β = 100, r0 = 100kΩ)
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Lect. 12: BJT Small Signal Model

Small-signal analysis 2.3 mV 92 mA/V
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Lect. 12: BJT Small Signal Model

Small signal model for PNP?

Small signal models for PNP and NPN are identical!
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