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Abstract

Objectives: This research investigates the generation of common-mode and
differential-mode noise in MOSFET switching converters and examines the use of a hybrid
circuit balancing technique to reduce electromagnetic interference (EMI).

Method: Single-MOSFET switching converters have an inherent characteristic:
unbalanced circuits. These converters connect directly to the power source and deliver power
directly to the load terminal. This unbalanced configuration creates a common-mode current,
that flows through the frame ground. This research proposes a solution using a hybrid balancing
technique. This method combines passive and active components to achieve optimal common-
mode noise reduction. The effectiveness of this technique is evaluated based on its common-
mode noise reduction ratio. The cables transmit energy signals to the load. This unbalanced
circuit can create unwanted electromagnetic interference (EMI) due to the common-mode
interference mechanism.

Results: The experimental results demonstrate a technique for reducing the root cause
of continuous common-mode (CM) noise in switching converters. This technique involves
balancing the hybrid circuit based on the common-mode noise reduction ratio. It has been

shown to reduce electromagnetic interference (EMI) problems by up to 36.07 decibels.

Keywords: Noise Reduction, Hybrid Balancing, Converter Imbalance
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(Differential mode: DM) 1ilevinl#19asaunga
(Fei et al,, 2018) @un50911 CMRR Maaad

CMRR = 20log M, (14)
Vewm
VDM = (VlS - V23 )/2} (15)
VCM = V13 + V23
Lﬁ@

Vo = hS99UsUNIUInUngIu

Vou = WS9AUSUNIULANAANS
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3.5 AUNULITINUAILNA 2 UDEFLWA
ABULIDSLADT

Tugud 5(n) Wwreasidaindidu 2 wi
VBLALIAIAINUATUNIUDUNLAUS dIUAS
dyaraliddvan Audiudedyarunauluds
WNAID18RT LADZLTAUIIAIAIMUNUYDILTIFY
LY 6 a a d' %
Argunsniueanaalnfien azanauadeiy
Asantleann aegy 1(n) anansaeenwuulaglyid
UOALWALAULTINY LNDAANITLAITNULTIAUY

1 1 al al 1 o U a a QI

waeTne Agluduidegdevesainge Q

way Q, 3¥lAaNANNIT (16) Aatl

IDdiss = (]/Z)VST IS\NfSW (Ton +Toff)’ (16)
o

Ver = wsasdlnvasaindudniin,

oy = NTEUATBIAINDA,

fow = mm?wlsuaﬂ PWM,

T Tor = NaDauasdnvosueaivnaings

AOULIBIWBS MlTuRgmuEAU
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sUN 7 wadndygranaunluanves

ABULIDTLADY UDALWAATNAANITUUUNIETH

M13197 1 N15SWUSHUTIBUNANTANARINDIADUIDSLABS 919 3 WU

N1TENAAINRT (Vom) Vewm) CMRR na EMI anas lafisuain
dInTAauLIasines (volt) (volt) (dB) uadaag) (dB)
NoARLFE? 11.96 6.5 5.29 0
wealvlng 1092 2.6 12.46 7.17
maaL‘V\lmvgj 11.70 0.1 41.36 36.07

wazaasaunamaen (lausa)

ANNNAVDILSIAULAALAIFINTIH
LIIRAUANATOUATINTY L AINALANTEUE |y

o w a

WA |y A95U 5(9) maqqﬁgmaaﬁm%q DREEY
sziniloutuadndedaLien Faun135TnA7
wanswalslunsned 2 n1sieuifiousids
aduaindauuuiifeaziuy 2 § A
Mdadunauazlvanivilouiu Ae conditions
(Vs=36 v, fou=50 kHz, duty cycle = 65%,

1van Ao AT Lwashy Ualnas lgy = 200 MmA
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4. NANNTIVULAZIAUTIINE
NANITNARDINAFDUNITUNINTZIE
VOIFEYQYIUTUNIULNUATIN Henry (1989)
LLusﬁﬁ%miamé’%qﬂﬂiaim%qﬁaﬁﬂé’ngm
sumMuaLLmannivensRounesnes
1ag Tl lnsUTUnTEULa99TABULIDIIND U
Line Impedance Stabilization Network (LISN)
wansNadyausuNIUmsaUafusulaes
éﬁ’agﬂﬁ 8 lanannanin1sindyirasuniu
ATTLALTUATIY éﬁ’ag‘d‘ﬁ 9,10 uay 11 @Inda

ABULIBSWBsUBRALALAYT Yao et al,, (2020)
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=

m”q;ﬂw' 9 Wang et al,, (2020) 8177129393
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UM 11 EMI 270 CM vaspaulasinasuuulauia
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[

M19199 2 Wiuilisurandegedevasaindenauiasines

#InT9AauULIDIINDS Vor ton tos masgeydevesaings
(volt) (usec) (usec) (watt)
LRaNRLALD 36 0.66 0.805 0.2637
Hueafinainifen)
lIE]aLWGWj 18 0.66 0.805 0.2637
Hueafinainifen)
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(Huwoafinunanug)
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NaNITLUSBULNB U IUTUNIUTDS
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5 MHz Wu11 dgyyraisuniuanasiy 20 dB
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