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| ast Lecture — Problem D1.49

A designer has available voltage amplifiers with an input resistance of 10kQ, an output resistance of
2kQ, and an open-circuit voltage gain of 10V/V. The signal source has a 10kQ resistance and provides
a 10-mV, . signal, and it is required to provide a signal of at least 2V___ to a 2kQ load. How many
amplifier stages are required? What is the output voltage actually obtained?
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Input / Output Impedance of a Circuit

e How can one calculate output resistance
from terminal behavior?

e How can one calculate input resistance
from terminal behavior?
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1. place a test source V, at the input terminals 1. place a test source V, at the output terminals
2. observev, andi, : 2. turn of the input source (V =short!, | =open!)
3. calculateviaR, =v, /i, | 3. observev, andi,
| 4. calculateviaR,,=v, /i,
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Example 1.4 R

For the following circuit derive an expression for the i ! J i

voltage gain v /v,, and evaluate its magnitude for the vbegrqr g"o R, -

case R=5kQ, r=2.5kQ, g =40mA/V, r,=100kQ, and _ 8mUbe _

R, =5kQ. What would be the gain value if the effect of r . }_ . o
E

oW

were neglected? Calculate the value for the impedance
seen by the source and at the output terminals.

A, =2 = |22 [2e] = [ 2| [g,.7o||R] = [0.33][190] = 63 V/V

Vg Vpe Vg rz+Rg

forrg=0 — A, =[0.33][200] = 66 V/V

Rin =% =R, +7, =75k0

X

V
R,y = Tyy = 1ol|R; = 4.76 kQ
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Problem

For the circuit provided below find the expression for the
a) Voltage gain V,/V,
b) Output resistance R, (assume the source exhibits a series resistance R, not shown)
c) Inputresistance R,

Rin OmVe Rcl)ut Vy
| > o Royt =5 =Ry
N é T %J . I,
Vs I Vo R, Vo
= = = Vy 1] 1 ]
R. = =
Iy Gm 1 + 1
VO i gmrn'_
A, = V_s = gmR|

4 1
forg,, v > 1 — Rj =-—=2=—
Iy Im
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