Philadelphia,
Pennsylvania USA
Oct. 24-27, 2021

Vertical Stacked 48V-1V Voltage Regulator

for Ultra High Current Microprocessors
Yousset Elasser, Jaeil Baek, and Minjie Chen

Princeton Power

PRINCETON
UNIVERSITY

PRINCETON
POWERLAB

Electronics Research Lab
Princeton University

LEGO Point-of-Load Architecture

Background & Motivation

» Microprocessors consuming power in the range of kW with low voltage
and high current need high performance voltage regulators
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Challenge

- High step down
- High current
- High power density

> Scalable and modular LEGO-Pol. with

Merged-Two-Stage Architecture Capacitor Soft Charging
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- Reduced power delivery loss

» Custom vertical four-phase coupled inductor

- More area for signal routing (multiple processors)
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Experimental Results
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Weight: 5.45 g

Benefits of Multiphase Coupling

Weight: 3.83 g
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48 Vto1V /160 A

without gate driving losses

48 Vto 1.2V /150 A

without gate driving losses

48 Vto 1.5V / 140 A

without gate driving losses
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Switched

Capacitor

Height: 6.4 mm
Weight: 17 g
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Switched Capacitor (SC) Coupled Inductors SC 4+ Buck 4+ Inductors
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Vertical Stacked

LEGO-PoL CPU
Voltage Regulator
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