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Abstract:
A power management unit (PMU) architecture is proposed for the domain-specific low power management with
dynamic voltage and frequency scaling. The PMU continuously co-locks and dynamically varies the supply voltage and
the clock frequency from 89 MHz to 200 MHz and from 1.0V to 1.8V, respectively, in less than 40μs. A 32bit RISC
processor is used as power management target device. The PMU, 0.36mm  with 0.18-μm CMOS process, consumes
5mW, and shows -100dBm/Hz phase noise of clock and 160mV load regulation of supply voltage with 100mA load
current from the load, RISC processor.
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I. Introduction
Steady increase of the integration level and functional complexity of the modem handheld devices require low
power operation of their ICs. The previous researches achieved the power management by lowering supply
voltage to save power consumption of system [1]–[5], Recently, the Dynamic Voltage and Frequency Scaling
(DVFS) system is widely used for power saving.

Sign in to Continue Reading

A Power Management Unit with Continuous Co-Locking of Clock Frequency and Supply Voltage for Dynamic Voltage and Frequency…

https://ieeexplore.ieee.org/document/4253087 1/2

Apple Exhibit 1016 
Apple Inc. v. Redstone Logics LLC 

IPR2025-01532, Page 1 of 2

https://ieeexplore.ieee.org/browse/conferences/title/
https://ieeexplore.ieee.org/xpl/conhome/4252534/proceeding
https://ieeexplore.ieee.org/Xplorehelp/ieee-xplore-training/working-with-documents#interactive-html
javascript:void()
https://ieeexplore.ieee.org/author/37292738500
https://ieeexplore.ieee.org/author/37290590700
https://ieeexplore.ieee.org/author/37274302500
https://ieeexplore.ieee.org/author/37286042800
https://ieeexplore.ieee.org/author/37274307200
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/4253087
javascript:void()
javascript:void()
javascript:void()
javascript:void()
javascript:void()
https://ieeexplore.ieee.org/document/4253087/authors
https://ieeexplore.ieee.org/document/4253087/figures
https://ieeexplore.ieee.org/document/4253087/references
https://ieeexplore.ieee.org/document/4253087/citations
https://ieeexplore.ieee.org/document/4253087/keywords
https://ieeexplore.ieee.org/document/4253087/metrics
https://ieeexplore.ieee.org/document/4253087/similar
https://ieeexplore.ieee.org/xpl/conhome/4252534/proceeding
https://doi.org/10.1109/ISCAS.2007.378516


IEEE Personal Account

CHANGE
USERNAME/PASSWORD

Purchase Details

PAYMENT OPTIONS

VIEW PURCHASED
DOCUMENTS

Profile Information

COMMUNICATIONS
PREFERENCES

PROFESSION AND
EDUCATION

TECHNICAL INTERESTS

Need Help?

US & CANADA: +1 800
678 4333

WORLDWIDE: +1 732
981 0060

CONTACT & SUPPORT

Follow

   

About IEEE Xplore | Contact Us | Help | Accessibility | Terms of Use | Nondiscrimination Policy | IEEE Ethics Reporting  | Sitemap |
IEEE Privacy Policy
A public charity, IEEE is the world's largest technical professional organization dedicated to advancing technology for the benefit of humanity.

© Copyright 2025 IEEE - All rights reserved, including rights for text and data mining and training of artificial intelligence and similar technologies.

A Power Management Unit with Continuous Co-Locking of Clock Frequency and Supply Voltage for Dynamic Voltage and Frequency…

https://ieeexplore.ieee.org/document/4253087 2/2

Apple Exhibit 1016 
Apple Inc. v. Redstone Logics LLC 

IPR2025-01532, Page 2 of 2

https://innovate.ieee.org/interested-in-a-subscription-for-your-organization/?LT=XPLLG_XPL_2020_SUB_Conferences300x250_Sub-NFT
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/changeusrpwd/showChangeUsrPwdPage.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/payment/showPaymentHome.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://ieeexplore.ieee.org/articleSale/purchaseHistory.jsp
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/ieee-privacyportal/app/ibp?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/profedu/getProfEduInformation.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
https://www.ieee.org/profile/tips/getTipsInfo.html?refSite=https://ieeexplore.ieee.org&refSiteName=IEEE%20Xplore
tel:+1-800-678-4333
tel:+1-800-678-4333
tel:+1-732-981-0060
tel:+1-732-981-0060
https://ieeexplore.ieee.org/xpl/contact
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.facebook.com/IEEEXploreDigitalLibrary/
https://www.instagram.com/ieeexplore_org
https://www.instagram.com/ieeexplore_org
https://www.linkedin.com/showcase/ieee-xplore
https://www.linkedin.com/showcase/ieee-xplore
https://www.youtube.com/ieeexplore
https://www.youtube.com/ieeexplore
https://twitter.com/IEEEXplore?ref_src=twsrc%5Egoogle%7Ctwcamp%5Eserp%7Ctwgr%5Eauthor
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/about-ieee-xplore
https://ieeexplore.ieee.org/xpl/contact
https://ieeexplore.ieee.org/Xplorehelp
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/accessibility-statement
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/terms-of-use
http://www.ieee.org/web/aboutus/whatis/policies/p9-26.html
http://www.ieee-ethics-reporting.org/
http://www.ieee-ethics-reporting.org/
https://ieeexplore.ieee.org/Xplorehelp/overview-of-ieee-xplore/ieee-xplore-sitemap
http://www.ieee.org/about/help/security_privacy.html



