EECS 105 Spring 2002 Lecture 30 R. T. Howe

L_ecture 30
e | ast time:
— Wrap-up of Chapter 8
e Today :

— Frequency response of the CE and CS (?)
current amplifiers

— Unity-gain frequency wy
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CE Amplifier with Current Input
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Short-Circuit Current Gain
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‘ My Small-signal
I Iias short circuit
| (could be a DC
— voltage source)
Pure Input current 4
(Rs=0Q)
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Small-Signal Model: A,
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Note that r,, C_, play no role (shorted out)
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Phasor Analysis: Find A,

KCL at the output node:
IOUt = ngT[ T (0 _VT[)/Z

i

KCL at the input node:
I, =V, 12, +V,-0)/Z,

Solve for V_:
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Phasor Analysis for A, (cont.)

Iout = (g m_jax:y)vn
Substituting for V.,

. _ (9, JaC))
Ai(Jw)_(llzn)+iju

Substituting for Z,.= r|| (1/jwC,) =
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Short-Circuit Current Gain Transfer Function

Transfer function has one pole and one zero:

B,(1-JwIC,/g,])

AU =, +C,))
B jolw,)
Aljw) = 1+ jowlw,)
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Magnitude Bode Plot
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Transition Frequency

w I

et}
B, C,+C,

W,

Dependence on DC collector current:

- 1
Limiting case: fT:& Current record:

o 2TTT,
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Common Source Amplifer: A;(Jw)
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DC Bias is problematic: what sets Vs?

Dept. of EECS University of California at Berkeley



EECS 105 Spring 2002 Lecture 30 R. T. Howe

CS Short-Circuit Current Gain
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m(l_ jCLng /gm)
jw(Cgs +ng)

Transfer function: A (jw) = J
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