a2 United States Patent

US011824536B2

a0y Patent No.:  US 11,824,536 B2

Yuenyongsgool et al. (45) Date of Patent: Nov. 21, 2023
(54) AUTOMATIC PROTECTION AGAINST RUNT UBPE s asians 32TATS
PULSES See application file for complete search history.
(71) Applicant: Microchip Technology Incorporated,
Chandler, AZ (US) (56) References Cited
(72) Inventors: Yong Yuenyongsgool, Gilbert, AZ U.S. PATENT DOCUMENTS
(32)’ f,tedI;heBB(;:vlué%’ C(Iﬁand}z; AZS 7,420,398 Bl 9/2008 Tung et al. ......ceeeeen. 327/174
(US); Pedro Ovalle, Chandler, AZ (US) 9,838,000 Bl 122017 Arbetter
. 2004/0232978 Al* 11/2004 Easson ................. HO3F 3/2173
(73) Assignee: Microchip Technology Incorporated, 330/10
Chandler, AZ (US) 2006/0061407 Al 3/2006 Biswurm et al. .......... 327/407
(*) Notice: Subject' to any disclaimer,' the term of this OTHER PUBLICATIONS
patent is extended or adjusted under 35
U.S.C. 154(b} by 0 days. International Search Report and Written Opinion, Application No.
PCT/US2022/011011, 12 pages, dated Apr. 4, 2022.
(21) Appl. No.: 18/112,812
. * cited by examiner
(22) TFiled: Feb. 22, 2023
(65) Prior Publication Data Primary Examiner — Tomi Skibinski
US 2023/0308084 Al Sep. 28, 2023 (74) Awtorney, Agent, or Firm — SLAYDEN GRUBERT
BEARD PLLC
Related U.S. Application Iata
(63) Continuation of application No. 17/557,204, filed on
Dec. 21, 2021, now Pat. No. 11,621,702, 7 ABSTRACT
(60)  Provisional application No. 63/162,993, filed on Mar. ~ An apparatus includes an adjustment circuit configured to
18, 2021, receive a pulsed-width modulation (PWM) input, generate
an adjusted PWM signal based upon the PWM input, and
(51) Imt. Cl determine that a first pulse of the PWM input is shorter than
HO3K 3/017 (2006.01) a runt signal limit. The adjustment circuit is further config-
GOl 106 (2006.01) ured to, in the adjusted PWM signal, extend the first pulse
HO3K 21/02 (2006.01) of the PWM input based on the determination that the PWM
(52) US.CL input is shorter than the runt signal limit. and output the
CPC ............... HO3K 3/01I7 (201301); GO6l 1706 adjusted PWM Sigﬂal to an electronic device.
(2013.01); HO3K 21/02 (2013.01)
(58) Field of Classification Search

9 Claims, 9 Drawing Sheets

CPC e HO3K 3/017
106
i 102
104 N
) Systar Bus
108~
[ Hemony 124
Paripherai Bus
&
126~ 12 |
; PWH Peripheral Ciroult
105 110
PR
Generation ipyag 1
Clrouit -
f” Adjustment
PN L

Lot S




