,‘ |9 EF‘ .é 'g E\; Ja)

¥ (12)28RAE NS AR Q)EERE  TW 1492507 B
sy (45)x4%8 : PERE 104 (2015) £ 07 A 11 8

(21)¥ 3 £ 3% © 102135709 (22)¥ 38 : FERE 102(2013) % 10 B 02 B
(5D)Int. CI. : HO02M1/44  (2007.01)
(30)4& %4 : 2012/10/19 £ 61/715,947
2012/12/10 £ 13/710,127
(7T1)® 3 A © BREFH4E 2 3 (£ B) LINEAR TECHNOLOGY CORPORATION  (US)

(23R A 353 ZAF % SHTARGOT, LEONARD (US) ; 3 £ #i CHENG, DANIEL
(US) ; ¥ %% #3% GARDNER, JOHN (US) ; &4% 4432 WITT, JEFFREY
(US) ; #4& % #%3E T KUECK, CHRISTIAN (DE)

(THRIEA - BREX

(56) % K
TW 1338435 TW 201101663A
CN 1020673098 Jp 2012-59896A
us 2010/0038735A1 Us 2011/0128074A1

US  2014/0055117A1
FEANR B
PHEMBEAK 27 BEA#:8 H£22R

(54) 4 #&
M AR B T oy s IR
MAGNETIC FIELD CANCELLATION IN SWITCHING REGULATORS
CULE S

RERERAMOMRARBRESEEEERR I ARAMRYR ARG S BREE > DUE & 3K
A 0 T RS AR B Ay o AT EMI K - A — B EHG T > Bl F ke E R EH S
FHEBTRIE AR RFELE  c B ELB A RARIFELERAE > FHREEE A
BRARHEZELBZEUAEA SEERGE - X E R4 UL AR EERDE AL 0 # okl A7 3]
RetyEG AR MR @ > M E LRI o AR X BT 8 69 AT R B 4R Aa SR AR 4L 7T 2L
EERGE RS -

This invention uses new switching regulator structures to split single magnetic loops into multiple
magnetic loops, with linked opposing magnetic fields, to cause a cancelling effect, resulting in a much lower
overall magnetic field. This results in lower EMI. In one embodiment, synchronously switched transistors
are divided up into parallel topside transistors and parallel bottomside transistors. The topside transistors
are positioned to oppose the bottomside transistors, and bypass capacitors are connected between the pairs
to create a plurality of current loops. The components are arranged to form a mirror image of the various
current loops so that the resulting magnetic fields are in opposite directions and substantially cancel each
other out. Creating opposite current loops may also be achieved by forming the conductors and components

in a figure 8 pattern with a cross-over point.
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This invention uses new switching regulator structures to split single
magnetic loops into multiple magnetic loops, with linked opposing magnetic
fields, to cause a cancelling effect, resulting in a much lower overall magnetic
field. This results in lower EMI. In one embodiment, synchronously
switched transistors are divided up into parallel topside transistors and parallel
bottomside transistors. The topside transistors are positioned to oppose the

bottomside transistors, and bypass capacitors are connected between the pairs to

C174917PA doc -1-



1492507

create a plurality of current loops. The components are arranged to form a
mirror image of the various current loops so that the resulting magnetic fields
are in opposite directions and substantially cancel each other out. Creating
opposite current loops rhay also be achieved by forming the conductors and

components in a figure 8 pattern with a cross-over point.
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