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The schematic of 4t"-order transformer based ILFD and
A broadband frequency divider operating at millimeter-wave (mm-
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Injection-locked frequency divider (ILFD) can operate at high 5
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Conventional ILFD and operating condition
An ILFD structured with a resonator composed of a 4"-order

Vob | transformer.
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Y The 4th-order transformer forms ripples in the magnitude and phase
LC It|ank response of the impedance due to two resonances.
F t losc,w Compared to the phase response of the LC resonator, the ripples
lR IN —Zt,w generated by the 4th-order transformer enable the satisfaction of
ltw linj,w operating conditions over a broader frequency range.
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A conventional ILFD is comprised of a cross-coupled structure,
injection transistor, and resonator.
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The operating range of ILFD is determined by the following equations. -104.259 dBe/Hz@{1 OkHz
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tis crucial to design the resonator characteristics to be within the - S— *

i iti 4 £ 10 15 20 25 30 35 40 45 100 1,000 10,000 100,000
operating conditions across a wide frequency range.
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Locking range : 13 to 38.7 GHz (99.4%) @ 0 dBm
The narrowband characteristics of the conventional ILFD Phase noise difference : 6 dBc/Hz @ 10 kHz
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** FOM = locking range(%) / [ Pin(mW) * Ppo(mW) |
A conventional ILFD is configured with an LC parallel circuit as the
resonator.

The impedance characteristics of the LC resonator have limitations in
satisfying operating conditions across a wide frequency range.

A mm-wave locking range enhanced ILFD using a 4™"-order
Therefore, a wide locking range technique utilizing the LC resonator is

proposed in this work. transformer-based resonator is proposed.

The ILFD shows a locking range from 13 to 38.7 GHz at 0 dBm
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