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Introduction
(a) (b) = Why fully integrated buck converter?
Buck converter - - - » Fast transient response for DVFS.
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On-chip 01l ——1|- = Challenges in Multi-Phase Technology & Flying capacitor
1 34 136 1 38 1 40 »Current imbalance causes reduced efficiency, increased ripple, and elevated heat dissipation.
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* Proposed Idea
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A (a) Concept o s and (b) Multi-phase flying capacitor buck converte »Adaptive dead-time controller: To address timing mismatch and reduce current imbalnce.

current imbalance waveform.

Layout & Results
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To correct timing mismatch

== ==Fixed dead-time controller
—Proposed adaptive dead-time controller

Current peak and valley
timing is same
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A Two-phase buck converter inductor current: (a) ldeal, (b) Non-idea. ] (d) 90
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. _5”_4 m = - Rte:itri?l:ir:gEgg:gttixi_mse‘l'mm m Perfo r m an C e
o i Compensation Comparator Retiming = Adaptive | ” ]
f /_‘ \% = L R »Phase current ripple: 90 mA (Post-layout), 200mA (PCB).
ﬂ Error i - Retiming =) Adaptive . o . . . . .
=== - \_ % gy = 1 »L1 and L2 operate with a 180° phase shift, achieving uniform current sharing.

Post

Parameter PCB
A Block diagram of (a) two-phase flying capacitor buck converter, | layout
(b) Adaptive dead-time controller. Dead-time ;4 Adaptive Vi (V) 5 5.5
controller
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0.57 »PCB measurement shows increased ripple (~200 mA) due to parasitic elements.

. 4. Adaptive dead-time controller
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A Operation waveform » Control the dead-time

»Input voltage raised to 5.5 V In measurement to compensate IR drop.

» Efficiency drop (76.6%) attributed to parasitics and on-chip capacitor limitations.

Conclusion

= Atwo-phase IVR was implemented in 180 nm with an effective switching frequency of 50 MHz using a flying capacitor structure.

= Measured results showed stable 1.2 A operation and 76.6% peak efficiency with well-balanced phase currents.
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