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Oscillator is a circuit that produce a continuous signal/waveform on its output with
only the dc supply voltage as an input.

The output voltage can be either sinusoidal or non sinusoidal depending on the
t¥pe of oscillator.
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If there 1s no feedback (VI = 0), the

voltage gain of the amplifier stage 1s:

i . * Vi .
U . W v, foup y Ve V,
- j— j—

V V.

S l

Feedback amplifier

I a feedback signal, V' 1s connected in series with the input, then

Vi=V,—V;
Since = AV, = AV — V) = AV, — AV; = AV, — A(BV,)
then (1 + BAY, = AV,

so that the overall voltage gain with feedback 1s

V A
A= —2 = (18.2)
; TV, 1+ B4
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* Positive feedback — A type of feedback in which the feedback
signal is in phase with the input signal.

/\ Feedback network (6 = 180°)
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Amplifier (6 = 180°)
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* Negative feedback — A type of feedback in which the feedback
signal is 180° out of phase with the input signal.

/\ Feedback network (6 = 0°)

VR / A
o \/ Vout

N

Ampli‘her (6 = 180°)
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Amplifier A4 >
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T 1+ A48
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Frequency-selective
network 8

the Barkhausen criterion for oscillation u.b.L’:.U U))\J-L: J9)"&
AB=1 s sl 1Sl S dnaal) el —
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we note that when AB = -1, the gain is infinite.

this represents the condition for oscillation

The requirements for oscillation are described by the Baukhausen
criterion:
 The magnitude of the loop gain |AB| must be 1.

» The phase shift of the loop gain AB must be 180°.
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* Three types of RC oscillators that produce
sinusoidal outputs will be discussed :

1. Wien-bridge oscillator
2. phase-shift oscillator
3. twin-T oscillator.

* Generally RC oscillators are used for
frequencies up to about 1 MHz

* Wien-bridge oscillator is most widely used
for this range of frequencies
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SRR INERIRY o

this produces a phase-shift of 0° at
a single frequency, and is used
with no inverting amplifier

1 ! |
27 RC i 4

the selected frequency is fr =

the gainis 1/3
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(a) The phase shift around the loop is 0°. (b) The voltage gain around the loop is 1.
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Phase shift oscillator H el a1 oduds

RC ladder network ! RC A ali>iul (180 e 8 Cul S b (si)

] L. _ ] | f=
this gives a phase shift of 180° when: 27 CR \/g

- at this frequency the gain of the network 1s:
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Phase shift oscillator
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-Colpitts
- Clapp
-Hartley

-Armstrong
-Crystal
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The Colpitts Oscillator  Cod & Sduds
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The Hartley Oscillator e ol
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Operational Amplifier < LLeal s
Integrated Circuits 1Sl 510
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Operational Amplifier
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Inverting Amplifiers

Vo

Vi

R

Ry
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Non-Inverting Amplifiers
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(a) Circuit schematic
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(b) Circuit input and output waveforms.
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Integrated Circuits Sl 51 9l
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LS A s o Wl 5 gl s
12 logic gates  small-scale Integration SSI _w:S3) al ks
12-100 logic gates medium-scale Integration MSI _w:S31 daus ss

>100 logic gates  Large-scale Integration LSI _:S) 2

Very-Large-scale |\> (Sl iJle

>1000 logic gates )
Integration VLSI
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transistors

Pentium# 4 Processor ] 100,000,000
Pentium® Il Processor

MOORE'S LAW

@ Pentium® Il Processor 10,000,000
Pentiumi F'l'nu:n“nr
CA4BE™ DX Processor
4 d A 1,000,000
386™ Processor ,
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4 1000
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* Vacuum tube - 1946-1957

* Transistor - 1958-1964

* Small scale integration - 1965 on
— Up to 100 devices on a chip

* Medium scale integration - to 1971

— 100-3,000 devices on a chip

* Large scale integration - 1971-1977

— 3,000 - 100,000 devices on a chip

* Very large scale integration - 1978 to date
— 100,000 - 100,000,000 devices on a chip

* Ultra large scale integration

= Over 100,000,000 devices on a chip



