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A true fractional dynamic divider using the principle of injection locking has been designed. The design of such divider is constrained primarily by the speed
and the driving strength of the transistors, especially at 2.4 GHz which Is the working frequency of the target application. This divider has been used instead
of a conventional multi-modulus divider in a classical fractional-N PLL architecture with the aim of quantization noise reduction. Also, by combining the VCO
and divider, a GFSK based direct modulation transmitter covering the 2.4-2.48 GHz ISM band has been designed and integrated in 65 nm technology.

True Fractional-N dividers

BAW

TRUE FRACTIONAL-N DIVIDER

RUE FRACTIONAL-N DIVIDER
= Based on the principle of injection locking to the

BAW oscillator to produce the required phases.

= State machine produces the necessary select
signals.

= Phase combiner output fed to the
programmable divider cascade.

= Advantage: Injection locked ring oscillator has
the same phase noise performance as the BAW
oscillator.
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DIRECT MODULATION TRANSMITTER

DIRECT MODULATION TRANSMITTER

= BAW based oscillator used to generate the reference — input to
the true fractional-N divider.

= True frac-N divider used to choose the channel for addressing.

= Qutput of the BAW mixed with the divider signal to generate the

required frequency.  _ . (4, 1
mix BAW N

= Modulation performed by tuning the BAW.

= Tuning required on the BAW to cover the whole band is reduced
by a factor k’ (k -division step size) compared to integer divider.
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ta modulator is one of

the contributors to the noise at the output of the PLL.

= Phase noise due to the SDM (sigma delta mod)
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= A - Step size of the divideﬁ
= |f A=0.2, the noise at the output of the PLL decreases by

14 dB (20 log A).
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A true fractional-N divider which is based on the principle of injection locking to
a BAW oscillator has been demonstrated in this work. The advantage of
injection locking Is that the phase noise of the divider closely follows the BAW
oscillator. The power consumption of this divider is around 860 yW at 1.08V
supply. This true fractional-N divider is used in a fractional-N PLL, where it
serves to reduce the quantization noise arising out of the Sigma-Delta
modulator by a factor 20 log A, where A is the minimum achievable division step
size (0.2 in this case). Furthermore, this divider has been employed in a direct
modulation transmitter employing GFSK modulation.
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