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FREQUENCY SYNTHESIZER
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 A frequency synthesizer is an electronic circuit that generates a range

of frequencies from a single reference frequency.

 Frequency synthesizers are used in devices such as radio

receivers, televisions, mobile telephones, radiotelephones, walkie-talkies, CB

radios, cable television converter boxes, satellite receivers, and GPS systems.

 A frequency synthesizer may use the techniques of frequency

multiplication, frequency division, direct digital synthesis, frequency mixing,

and phase-locked loops to generate its frequencies. The stability and accuracy of

the frequency synthesizer's output are related to the stability and accuracy of its

reference frequency input.
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FREQUENCY SYNTHESIZER

 A frequency synthesizer can be of two types

 Direct Method (Direct Analog Synthesis or Direct Digital Synthesis)

 Indirect Method (Phase Locked Loop, Integer N Synthesizer and 

Fractional  N Synthesizer)
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PHASE LOCKED LOOP

 A Phase-Locked Loop (PLL) is a negative feedback system consists of a phase

detector, a low pass filter and a voltage controlled oscillator (VCO) within its loop.

 Its purpose is to synchronize an output signal with a reference or input signal in

frequency as well as in phase.

 In the synchronized or “locked” state, the phase error between the oscillator’s

output signal and the reference signal is zero, or it remains constant.

 If a phase error builds up, a control mechanism acts on the oscillator to reduce the

phase error to a minimum so that the phase of the output signal is actually locked

to the phase of the reference signal. This is why it is called a PLL.
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PHASE LOCKED LOOP

The majority of PLL applications fall into four main categories:

 Frequency synthesis

 Frequency (FM) and phase (PM) modulation and demodulation.

 Data and carrier recovery.

 Tracking filters.

Classification of PLLs:

 Analog or Linear PLL (LPLL), Digital PLL (DPLL) is Analog PLL with digital

phase detector

 All-Digital PLL (ADPLL) is a digital loop in two senses: all digital components

and all digital (discrete-time) signals.
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PHASE LOCKED LOOP
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PHASE LOCKED LOOP
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STAGES OF PLL
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