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A 3.6-GHz Fractional-N Frequency Synthesizer Using
Quantization-Noise Shifting Technique
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ABSTRACT

A DS FNPLL is known to suffer from quantization noise and anieh

i -‘RW
W,ﬂ,}ﬁg . . fractional spurs, which often demand narrowing the loop l: . | . | ﬁ ?u:'i %ﬁ%
bandwidth for filtering. Since the quantization noise from a MR SN 011 O 000 OO 8 oo i
DS modulator is predictable, one can in principle cancel the ol BB B T R £ [ R
P princp mee |t P EUHIE |1 QONS architects

noise, and the loop bandwidth can be extended. However, in
practice, finite circuit precision and path delay mismatch limit =m
the cancellation accuracy. However, Alternatively, increasing the
modulating frequency with frequency multiplier or using multi- 1
phase feedback for reducing quantization step is also effective in N I [ [l /
reducing quantization noise. However, both techniques require 18 i b — =TT =t
« | QNS architecture enabled

precise phase characteristic.
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In this WOI’k, a 3.6GHz DS fractional-N phase-|OCked |OOp F|92 Phase noise measurement result
(FNPLL) with a quantization-noise shifting (QNS) architecture is
proposed to address this issue, as shown in Fig.1. The proposed Fpaciman, 11,0084 ek M0 2000
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design decreases the amount of the quantization error while g} &“E“ :ﬁ.ﬁi ‘:'" |
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effectively increases the modulating frequency; hence, shifting |35 S
the quantization noise to higher frequency and lower level. |
Fabricated in a 0.18mm CMOS, the FNPLL achieves -120dBc/Hz e | W | Without QNS
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at 3MHz offset, with a bandwidth of TMHz. Measurement results .

show up to 30dB improvement on quantization noise and 17dB i | ~
~21dB Reduction

improvement on fractional spurs when QNS mode is activated, as
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shown in Fig.2 and Fig.3 respectively. s
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