Frequency Response of Bipolar Transistors
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To analyze device frequency response:
- Calculate all delays in device (charge control model)

- Create small signal model that incorporates all delay effects as well as
other extrinsic effects (e.g., contact resistances, etc)

- Nodal analysis
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Base:
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Base-collector junction (2 delay terms):
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Small-Signal Model

Ve (forward biag) Ve (feverse bias) SC

Emitter

e

Be = CI? <t o C
22 ot ol Oy (20
l,:v Rout 15 la\'je
lg of Early elfect
E 15 well ""‘4"“?3661

Ae| agé NagNp 22
Ce =282 . Ml bef]
Fa !;Vb"se ~Veg) (Nag * NDE)] (o be are>

= gnle (0= )

Cu = Cge + SMTA
\

G belocp

Copyright © 2020 by llan Ben-Yaacov



Nodal Analysis:
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To maximize -FT:
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Kirk Effect:

- High-Level injection of electrons into base-collector depletion region

- Base push-out
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