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This paper presents an overview of high dynamigegiDR) all-digital frequency synthesis technigbased
on a new class af-A modulation architectures.

Over the past thirty years all-digital frequencyithesis has attracted the interest of the scier@dmmunity
because of the advantages of the digital circikesdesign-automation, testability, robustnessdise) tempera-
ture, supply and process variations, etc. Downsgaldf integration technologies makes all-digita@guency syn-
thesis even more desirable as digital circuitryonees faster and smaller in area while analog RBrbes more
challenging to design and with limited area-scaloagability. All-digital frequency synthesizers [ate finite
state machines driven by a clock whose rising afith§) edges specify those of the output. This iegpthat only
integral division frequencies of the clock resultciean spectra, instead, all other generated diezjas result in
spectra polluted with many and strong spurs. Teghes have been proposed to alleviate the spursndijitter,
most are summarized in [1], with random ditheriegnlg the only purely digital one.

Published work has demonstrated that ditheringedmninate all or selected spurs, however, it intoes a

high noise-floor typically in the order dfOIoglo( fm”ng) dBc/Hz [2]. In contrast to previous work, this pap

introduces all-digital frequency synthesis architees with embedded new structures of band-passasitelta
modulators with frequency translation, generathmygingle-bit output via a digital non-linear feadk loop. This
allows powerful noise shaping and spurs eliminatiothe pass-band of interest, yet, it raises maewy chal-
lenges related to the selection of the noise tearfghction, stability of the loop and realistiathware implemen-
tation, all of which will be discussed in the pnetsgion. A typical example of the output spectrigrshown in
Fig. 1 where the pass-band is 2%fQf,,, = .., /2 @nd the indicated DR is 140dB with RBW=333Hz. Ehisr

an inherent trade-off between the pass-band and/m&h will also be discussed.
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Fig. 1. Typical spectrum of the new all-digitaéduency synthesizers based®A modulation. Spectrum (left) and zodm-
(right). Spectrum parameters: Resolution BW = 333Ky, = f /2=500MHz, Clean 2% BW is 10MHz.
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