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RING OSCILLATOR 

 The ring oscillator is a very simple oscillator circuit, based on the switching 

delay existing between the input and output of an inverter. If we connect a 

odd (even??) chain of inverters, we obtain a natural oscillation, with a period 

which corresponds roughly to the number of elementary delays per gate. The 

usual implementation consists in a series of five up to one hundred chained 

inverters (can we obtained oscillation  with 1, 3 stages??) . Usually, one inverter 

in the chain is replaced by a NAND gate to enable the oscillation.



OSCILLATOR SIMULATION

Notice that no clock is assigned in this layout as the oscillation appears 

naturally, because of an intrinsic instability. The simulation shows the "warm-up" 

of the inverter circuit followed by a stable frequency oscillation.

The main problem of this type of oscillator is the very strong dependence of the 

output frequency with virtually all process parameters and operating conditions: 

Supply voltage, Temperature and process variation effect on gate 

switching/propagation delay times . 



LC OSCILLATOR

The LC oscillator proposed in this paragraph is not based on the logic delay, as for the 

ring oscillator, but on the resonant effect of a passive inductor and capacitor circuit. In 

the following schematic diagram, the inductor L1 resonates with the capacitor C1

connected to S1, combined with C2 connected to S2. 
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COLPITTS OSCILLATOR



What is resonator

A resonator is a device or system that exhibits resonance or resonant

behavior, that is, it naturally oscillates at some frequencies, called its

resonant frequencies, with greater amplitude than at others.

The oscillations in a resonator can be either electromagnetic or mechanical

Resonator Technologies

1.Quater-wave resonator

2.Quartz Crystals

3. Surface Acoustic Waves (SAW) 

Devices



WHAT IS NEGATIVE RESISTANCE 
OSCILLATOR An oscillator that works on negative resistanceproperty 

can termed as a Negative resistance oscillator. The 
term negative resistance refers to a condition where an 
increase in voltage across two points causes a decrease 
in current.





Rt > Rf





PHASE LOCKED LOOP

A basic phase locked loop, PLL, consists of three basic elements:

Phase comparator / detector: As the name implies, this circuit block within the PLL 

compares the phase of two signals and generates a voltage according to the phase 

difference between the two signals. 

Loop filter: This filter is used to filter the output from the phase comparator in the PLL. 

It is used to remove any components of the signals of which the phase is being compared 

from the VCO line. It also governs many of the characteristics of the loop and its stability. 

Voltage controlled oscillator (VCO): The voltage controlled oscillator is the circuit 

block that generates the output radio frequency signal. Its frequency can be controlled  

over the operational frequency band for the loop



PHASE LOCKED LOOP



LINEAR PLL







PHASE 

DETECTOR

Phase Detector Acts as comparator Produces a voltage proportional 

to the phase difference between input and output signal Voltage becomes a 

control signal













PLL LOOP FILTERS

PLL LOOP FILTERS WITH CHARGE 

PUMP



 Filter
 Determines dynamic characteristics of PLL

Specify Capture Range (bandwidth)

Specify Tracking Range
 Receives signal from Phase Detector and filters accordingly

 The output of the phase detector is filtered by a low-
pass loop filter. The filter output voltage Vo controls 
the frequency of the VCO.

LOOP FILTER







 UP state: the switch SM1 is on and SM2 is off; the load

capacitor CL is charged by Iup and the voltage Vc rises.

 DOWN state: SM1 is off and SM2 is on, which causes 

CL to be discharged by Idn and Vc falls.

 HOLD state: SM1 and SM2 are both off, then no current

flows into CL and Vc is held, which means that the PLL

is locked. 

In ideal case, SM1 and SM2 will never be on at

the same time.

 SM1 and SM2 are usually implemented using PMOS and 

NMOS devices respectively

CHARGE 

PUMP








