L ecture 23

Frequency Response of Amplifiers(111)
OTHER AMPLIFIER STAGES

Outline

1. Freguency Response of the Common-
Drain Amplifier

2.  Freguency Response of the Common-
Gate Amplifier

Reading Assignment:
Howe and Sodini, Chapter 10, Sections 10-5-10.6
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1. Frequency Response of the
Common-Drain Amplifier
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Characteristics of CD Amplifier:

 Voltagegain=1

* High input resistance

e Low output resistance
= Good voltage buffer
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High-frequency small-signal model
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Could use OTC to solve for bandwidth.

To estimate bandwidth it is easier to use the 2-port
models.
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Low Frequency Analysis Using
2-Port Model
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In the calculation of the intrinsic voltage
gain we assume that r||r,. was large.
That iswhy we do not have R || ||
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High Freguency Analysis Using
2-Port Model - Add capacitors
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Frequency Response of Common-Drain
Amplifier
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If Rg is not too high, bandwidth can be rather high and
approach m-.
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2. Frequency Response of the
Common-Gate Amplifier
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Characteristics of CG Amplifier:

e Currentgain=1

e Low input resistance

e High output resistance
= Good current buffer
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High Frequency Small Signal Model

i
G d D out

| |
+ [

Vgs =Cgs  (Dgmvgs (L) OmbVbs % fo

S -
- — Cdb % loc é RL
is(™ Rs % Vhs — Csb
B
Vgs=Vbs
(Gm+3Imb)Vgs
@
o
o \
VAUYE
is (1) RS% Vgs —— Cgs+Csh = ng+cdb %rocﬂRERL'

Could use OTC to solve for bandwidth.

To estimate bandwidth it is easier to use the 2-port
models.
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High-frequency small-signal 2-port model
Assume backgate is shorted to source
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L ow frequency transfer function:
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Use OTC to find mgyg:

Thevenin resistance across C
Rrc,, = Rs l[Rin =Rs |1/ gm)

Thevenin resistance across C

RTng = Rout ” RL = ((ro T gmroRS) ” roc) ” RL
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High-frequency small-signal 2-port model con’t
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Open circuit time constants:

TCgs = (RS | (1/gm))cgs
TCy = (((ro +ImloRs) [ o)) || RL)ng

Summing the open circuit time constants:

02 =1/ [(Rs 11/g,,))Cy
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If R, isnot too high, bandwidth can be rather high and
approach m-.
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What did we learn today?

Summary of Key Concepts

Common-drain amplifier:

— Voltagegain = 1, Miller Effect nearly completely eliminates
the effect of C

— If Rgisnot too high, CD amplifier has high bandwidth
Common-gate amplifier
— No Miller Effect because there is no feedback capacitor

— If R, isnot too high, CG amplifier has high bandwidth

Rs, R, can affect bandwidth of amplifiers.
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