Henry Santana

TECHNICAL NOTE

VOLTAGE CONTROLLED AMPLIFIER ANALYS'S

1.0 Circuit
Vin —¢
Vc
Vc>0
Figure 1.0-1
1.1 Analysismodel

Vs—

Figure1.1-1

ron' iSthe controlled FET on resistance with non-zero gate to source voltage, Ohms

ron 1Sthe reference FET on resistance with zero gate to source voltage, Ohms
A isthe operational amplifier open loop gain, VIV
1.2 Analysis
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Define a, the attenuation factor from the signal input terminal to the amplifier inverting input, and 3, the attenuati on factor from the

output terminal to the amplifier inverting input;

a= RZ ch'nn
Rl |]<;n +R1 DRZ +R2 |]<;n

— I:21 mthn
Rl I](;n +Rl DRZ +R2 I](;n

B

Eq:1.2-1

EqQ:1.2-2

Define o, the attenuation factor from the signal input termina to the amplifier non-inverting input.

RZ Ijon
+ Rl DRZ + RZ ijlon

0’ =
Rl |]on
solving for V,,
Vo =AIV,-V,)

V, =0
Vy =a Vs + BV,

Vo =AWV -AlrV,-ABIV,

_Afo-a)vs
°T  1+ARB
solving for voltage gain,
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VoV 1+ALB
|fA4>°°,
o-a
AV :T
AV :g—g
B B
using Eq:1.2-1 and Eq:1.2-2,
A, :O.EDlec')n +R, DRlz +R, IjIc')n E'__z
O Rl []on O R1
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Eq:1.2-3

Eq:1.2-4

Eq:1.2-5
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0 O
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O Rg Tt R

on

from FET Junction Transistors, Carl David Todd, Wiley, p.122

-1
. V,
ron = ron [El_ VGSJ EqQ:1.2-6
P

Vs = Gate to source voltage
V; = Pinch-off voltage of JFET

[]
Av :o’m+&
O R

from Eq:1.2-3,

R, O,
RI]]‘ +REIR+R|]‘

R, [, 0 D R3 [0 Vg0 R
v oy R : [-—og-—2
R o, +RR,+R, I, O RlD RO, +RR,+R, O, 0 Ve R
now if r,, isvery small,
R, [, .0
R, O, +R, R, +R, &,
R; LR
R O,+R, R, +R, I, R,
then,
R, 0 v.OR
A =_2Eﬂj__ GSD__Z
RO V,OR
V,
A, = —&Gﬁ Eq:1.2-7
R, V,
for R, =k[R,,
VGS
A, =-kE—= Eq:1.2-8
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A, =-kGE—= Eq:1.2-9
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