ESE 372 / Spring 2011 / Lecture 19
Common Base

Biased by current source

Vee Start with bias DC analysis — make sure BJT is in FA,
Ve 0o Output from  then calculate small signal parameters for AC analysis.
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Common Collector amplifier
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Common Collector amplifier
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Common Collector amplifier

Zou b

Cs 5@ —B+ m E '

vwﬁ H AN %(w’bf B E
x4 ¢ T&E [ T
fb‘g wh ! Ob,w; &E
rO
@Ml 2,
@ ©
. T o Input impedance
cn= T Foudr

—

'\5_[,_,’,-—_' ?jlo-v‘ﬁ %(\F)JF\B(‘@L“VDBnlL

. (
Lo Qf /E@ +2/\0 _ ?-b( Vo _,(_‘_', J}f 62 I/“>>

Vg (Pt v 1 L Od
E Q\) 3< ) ¢ = 3213 \(Vn "'(Jﬂ* BQ@ ][V‘g)
Lo+ Wet (0 (eve)l d

e dL LGﬁ. “”Ot.c

eoum ke oo

e

Rm x k/&f L+ \\/-‘ﬂ Lo ,QQM 2, << Ve Impedance transformation



S oud = “éb(@ql]ﬁ;‘/— ﬁfﬁg:éb(‘ﬁg‘.
k= Tk gt =
o

ok =

Common Collector amplifier

Output impedance

Vi + VL;HEES ( l
w@
Qj’?-ﬂ>+ Yo+ Vsliv e \
Va

e ls L vo>> all Won Woud ~

Gt (sl K g )
S
Impedance
2 s transformation
VA



Common Collector (Emitter follower)
Biased by current source

Input to Vee Start with bias DC analysis — make sure BJT is in FA,
Base then calculate small signal parameters for AC analysis.
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Frequency response of Common Emitter amplifier
Low frequencies, i.e. BJT itself is fast enough

Ve a 1. DC bias — make sure BJT is in FA - AC analysis.

Before — assumed coupling caps are big
enough to act as a short circuit for any
frequency of AC signal.

Now — assume they have finite values.
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Frequency response of Common Emitter amplifier
Role of the input coupling cap C,
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Frequency response of Common Emitter amplifier
Role of the output coupling cap C,

2. Assume C, is finite while C, and Cg are still infinite.
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Frequency response of Common Emitter amplifier
Role of the bypass cap C;

3. Assume C¢ is finite while C, and C, are still infinite.
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Frequency response of Common Emitter amplifier
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Frequency response of Common Emitter amplifier
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Frequency response of Common Emitter amplifier
Short circuit current gain at high frequencies
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Frequency response of Common Emitter amplifier
Short circuit current gain at high frequencies
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Frequency response of Common Emitter amplifier
Frequency dependence of common base current gain

iy = P
WOIRA

A= g T =
o 3y s kg

3dB frequency for a is equal to fr. w EE———

M 4_:'5_,, / C (V ): Cope

. \Di ?0{6 E iy C o (1+VCB/Vbi)%
j{r; — 2.4 ¢ BC-junction depletion
region capacitance
/‘ R ~
Cpi (Vi )= Com ! Base transport time — time of
(1 B VBE / Vbi )A P

flight of electrons from emitter
to collector.

- )

EB-junction depletion
region capacitance
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emitter can not reach collector.
*There are also several parasitic caps
associated with technology limitations
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Frequency response of Common Emitter amplifier
Base transport time and associated diffusion capacitance
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Frequency response of Common Emitter amplifier
Base transport time and associated diffusion capacitance
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Frequency response of Common Emitter amplifier
Unity gain bandwidth
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