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Last time: BJT CE low frequency response
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Equivalent circuit for low frequency small signal analysis
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Coupling and bypass capacitors result into
high pass filters (as could be expected).
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Role of the bypass cap C;

3. Assume Cg is finite while C, and C, are still infinite.
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Bandwidth of Common Emitter amplifier
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High frequency 3dB determines
amplifier bandwidth.
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Amplifier bandwidth is determined by BJT high frequency capabilities —
determined by internal parasitic capacitances C and C,,.
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Frequency dependence of short circuit current gain
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Frequency dependence of short circuit current gain
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Frequency dependence of short circuit current gain
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Frequency dependence of common base current gain
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Hence at f; electrons from
emitter can not reach collector.
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Frequency dependence of common base current gain

o4y = LD
US4+ \
()= ——E— = e 2F

\t ot ) ‘fr/fy Ky 54{,/({&(1@@\) B 3¢/ 4

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

' v, / C (V ): Cope

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

- )

flight of electrons from emitter

EB-junction depletion to collector

region capacitance
Hence at f; electrons from

emitter can not reach collector.
*There are also several parasitic caps
associated with technology limitations
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Base transport time and diffusion capacitance
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Base transport time and diffusion capacitance
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Unity gain bandwidth
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Bandwidth of Common Emitter amplifier
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Amplifier bandwidth (f,) is determined by BJT internal parasitic capacitances C, and C,,.
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Unity gain bandwidth
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Vee  Net voltage gain bandwidth of CE BJT amplifier
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— We are interested in high frequency cutoff, i.e.
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Net voltage gain bandwidth of CE BJT amplifier
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Observe increase of i, with transconductance g,,.
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Net voltage gain bandwidth of CE BJT amplifier
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Net voltage gain bandwidth of CE BJT amplifier
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Net voltage gain bandwidth of CE BJT amplifier
AN

Jk C/\ Yoo

w_——T e A~ N
(K Ve j %‘}w%g {(ﬁﬂ\%c“ﬂ) lfrl_,

(-E-L. X, A
_ J+ (':Z/,_ \ay

L
Dy (1+ ) ) o
5 a5 G U0) + (i) Ep

nominator
1
f = ~1GHz, C =~0.1pF
! 2T Ty a P
a)-Cﬂ <0.001Q7"
g ~0.04

17



ESE 372 / Spring 2013 / Lecture 16
Net voltage gain bandwidth of CE BJT amplifier
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Net voltage gain bandwidth of CE BJT amplifier
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Net voltage gain bandwidth of CE BJT amplifier
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Net voltage gain bandwidth of CE BJT amplifier
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Net voltage gain bandwidth of CE BJT amplifier
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e , Vee=Vge= OV , 1= \m&/‘) s \00 DL
2
e, dgh:\oo e = Kedd

e e i
L) ok Vp=1ooV T PF 5 4= 200ts e =, = 5

Zeg Wrel . * confirm FA regime first ...
o8 ]_ T
— Vee
© | A
= _ 7
o m,uv"'C‘OT S Co+xlCpu= AT __L*O'lorg
M o T MR - $00 - GLXPF
G- 199- .59, °
Y cy?“p‘: hoaes Cr= ";L,FF
Ve = oV :'\OOL(_LEL
o B @ vl Ve 3
@ G— = M . (‘"%@ ”'(Z “Yh>>= . L|O-L0r?3‘log _Qoomll?g )
v Cellvg + ¥ e (leowcllzse) «Sie |

- v o v
Gy =215 ) =-4of

N
@ dqun =121 S

23



ESE 372 / Spring 2013 / Lecture 16
Vo e Example — cont.
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Miller Effect
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Miller Effect in CE amplifier
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CB amplifier does not suffer from Miller effect
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CB amplifier does not suffer from Miller effect
Vee

Neglect r, and build
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