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« Fractional-N Synthesis




General Issues
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« Frequency Accuracy
o Phase Noise

» Sidebands

« Switching Time

o Output Swing

« I/Q Generation

Phase Noise

Transmitter

AN

Nearby
[ /Transmitter

/ Wanted
! \ Signal

O F 0, o

Receiver

Interferer LO
Wanted
Signal \ 7

i

AN

Downconverted * o
Signals

¢ Phase Noise in Receive Path:
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e Settling time usually trades with sideband magnitude.




Integer-N Architecture

fino—l PFD = cP/LPF =] VCO o fout
N s T
fo =M
________ M=NP+S
i Prog. Counter Prescaler
- 3P |- 2 (NH) [ N =t
: 1 i
Modulus
Y Control |
i = S
Swallow
Pulse Swallowé G Counter
Divider Channel
Select

.........................................................................................

Integer-N Synthesis Issues

« Settling time: ~100 input cycles

« Frequency spacing = reference frequency
- slow settling; e.g., 100 us for 1-MHz
channel spacing.

« Narrow loop bandwidth - VCO phase
noise not suppressed much.

« Large divide ratio amplifies reference
phase noise.

« Loop filter requires large caps.




Spur Reduction
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Effect of Input Phase Noise
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e Frequency multiplication amplifies input

phase noise. 0




Effect of VCO Phase Noise
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PLL Output Noise Due to VCO
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Fractional-N Architecture
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Evolution of Frac-N
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¢ Periodically switch modulus between 122 and
123 such that the average modulus is 122+51/492.
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YA  PLL dynamics

« The A modulator generates the required
average, x[n], with a quantization noise
that is shaped to move to high frequencies.
« Frequency spacing # reference frequency
« Smaller divide ratio s
o Wide loop bandwidth?

Problem of Quantization Noise
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« Large PLL bandwidth lets in too much
quantization noise.
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Comparison of Integer-N and Frac-N
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« Approximately same loop equations,
stability issues, noise transfer functions
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Reduction of Quantization Noise
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