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Power Management IC Design with Smart
Energy Control Policy
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Rapid technological change has been making electronic
products grow both in complexity and variety. For example,
wearable and portable devices [e.g., smart watches and smart
phones) have become mainstream technology but place ever-
increasing demands on high-performance, low-power, multi-
function SoC and multi-processors. The power management
IC [PMIC] plays an key role in the SoC system and is supposed
to have following design features: (1) To extend battery's
lifecycle, the PMIC must possess high power conversion
efficiency over wide load range, especially at light load or ultra-
light load condition; (2] The PMIC is also required to possess
excellent dynamic performance in response to the fluctuating
load current profile of today's complex SoC system and user
habits; (3) The PMIC must be able to provide high quality output
voltage (eg. Minimal voltage ripple and optimal regulation
performance...etc) to ensure the performance and reliability of
the SoC system; (4] For SoC integration and cost consideration,
the PMIC needs to achieve the aforementioned features with
minimal fabrication cost.

In this proposal, we proposed a low cost, high performance
PMIC design with a novel smart control policy. The proposed
PMIC design is able to adjust the control policy dynamically with
respect to the power loss conditions and backend application’s
energy requirement in real time automatically. The proposed
PMIC has following innovations: (1) High accuracy power
loss model for design analysis; (2) A novel power-loss-aware
switch on demand modulation (PLA-SOM) scheme to enhance
the performance of the PMIC in realistic SoC applications; (3]
Thorough analysis and verification consideration to reduce

differences between measurement and simulated results.

A proposed PMIC with the smart control policy was
implemented using the TSMC 90 nm 1.0/3.3-V CMOS process.
Experimental results show that a conversion efficiency higher
than 90% was achieved over the 1 - 500 mA load current
range, whereas the voltage variation/recovery time during the
0.1 mA - 500 mA load transient were less than 50 mV/25 us.
Performance evaluations indicate that the proposed PLASOM
technique is favorable for wide load current range buck
converters in terms of conversion efficiency, transient response,
and voltage ripples. In the final, we also used this novel PMIC to
supply the voltage to a real SoC system [a FPGA board) to verify
the design feasibility.
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Fig 1. Proposed high performance PMIC used in a general multi-function
SoC with an AVS loop and several possible load current profiles.
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