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Conducted EMI Reduction of the Half - Bridge PWM Converter
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Abstract

This thesis is the study of conducted EMI and the reduction of conducted EMI in the
bipolar circuit of half - bridge PWM converter which can be adjusted the bias Vs by R, at the
gate terminal and terminated with fixed RL load. The dc power supply of the half - bridge PWM
converter is the switching power supply with + 30V. The conducted and radiated noise are
comparative studied of the bipolar circuit of the both the full - bridge and the half - bridge PWM
converter. The conducted noise sources of the half — bridge are cinsidered as the common mode
and differential mode noise while as the half - bridge operation with duty cycle 75 %. The
reduction of the conducted noise of the half - bridge PWM converter is achieved by adjusting R
using L, and EMI filter respectively. The experimental results of the all study shown that the

conducted noise is satisfactory greatly improved.
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{IRF510, 511 ‘ 67
IRF512,513
ELECTRICAL CHARACTERSITICS (Te=25°C) (unless otherwise noted.) . —
= CHARACTERISTIC [ symeoL | wmin. | TYP. 1_max. m
ON CHARACTERISTICS*
Gate threshold Voltage (VDS=VGS, 1D=250uA} VGS(TH) 2.0 - 40 [ v
On-State Drain Cucrent IRF510 1D(ON) 4.0 - - ﬁ\AJ
(vDS >1D (ON) *RDS (ON) max., VGS = 10V} IRFS11 ' 4.0 - -
IRF512 3.5 - =
) IRF513 35 - -
Static Drain-Source On-State IRF510 KDS(ON) - 0.5 06 OHM
Resistance(ID=2.0A, V3S=10V) IRF511 - 0.5 0.6
IRF512 - 0.6 0.8
IRF513 - 0.6 0.8
Forward Transconductance gfs 1.0 1.5 - MHO
{vDs > ID(RATED)'F(DS(ON)max.,ID=2.0A] !
DYNAMIC CHARACTERISTICS ;
Input Capacitance VGS=0 V Ciss 135 150 oE 1 %
Output Capacitance VvDS=25V Coss 80 100 oE 4
Reverse Transfer Capacitance f=1 MHZ Crss 20 25 pE 4
SWITCHING CHARACTERISTICS*® . o]
Turn-On Delay Time VDS=50V td(ON) . 10 20 nS
g Rise Time 1D=20 A ' tr - 15 25 nS
} Turn-Off Delay Time RGEN=50 OHMS, RGS=50 OHMS td(OFF) - 15 25 e 1
i Fall Time {RGS(EQUIP)=25 OHMS] tf - 10 20 nS
{
g Source-Drain Diode Ratings and Characteristics
i ! Continous Source Current IRF510 1S B Y 20 A
1 (Body Diode) IRF511 - - 4.0
2l IRF512 - - 35
: ’ {RF513 - - 3.5 3
{ ] Pulse Source Current*® IRF510 ISm - - 16 A |7
{Body Diode) IRF511 - — <6~ ) 1
; 11 IRE512 e J 14 j
i IRF513 b ¥ | 14 o' {4
f Diode Forward Voltage # IRF510 VSD = B 2.5 V. 4
{7c=26°C, 15=4.0A, VGS=0V) IRFS511 = 7 2.5 ok
3 '4 (Tc=25°C, IS=3.5A, VGS=0V) IRF512 - — 2.0 3
g IRF513 - — 2.0
i Reverse Recovery Time tre — 230 -
il (:F=4.0A dIF/dt=100A/uS, Tc=150°C)
3 12 # Pulse Test: Pulse Width < 300uS, Duty Cyclez2%.
- « Repetitive Rating: Pulse Width Limited By Maximum Junction Temperature.
100 T T YA PV |
2 OPERATION IN THIS {3 15 |— 80 ps PULSE TEST . !
a AREA IS LI g LH ] VDS > 1D(on) x RDS(on) max. E
BY RDS(on) O 1 e
T o0l ITI RS é it
o 3 10.p< < s
S 10 lterszi 4l IEVT [
L AR = O 5
- 5 SRr lA‘\ L - 100 Bs ; E ’ Td= -?5 C|
Z ~ 20
E , [~ ez R S } | g i // ] Ti=25°c | |
= AN IE I =) / Ty=125°C :
O 1.0 } o — 1 ;
z  [Elrc=25°cF ittt @ 4l | :
% 0.5 T4 = 150°cMAX.LEHR10 mst { <2( s y 1
< | RTHIC = 6.4 KW, TN 100’ ms < ..
oz |3INGLE RIS LR £ |
I o A1 i g o
o 0 08 16 24 32 40 48 6 64 12 80

0. 4 -
1.0 2 s 10 20 50100200 SO0
N T OURCE VOLTAGE (VOLTS)
i VPS, oo e : Fig. 2-Typical Transconductance V
H Fig. 1-Maximum Safe Operating Area

L MLOSPEC w0

1D, DRAIN CURRENT (AMPERES)
s. Drain Current

,..n"‘

}
-t
3
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: IRF512,513
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CHIOS (cont'd)

LA : 69 24 .

Ciiferantizl &7
Demuitiplaxar

ECG4094B 16-Pin DIP See Fig. D&.{- ECG40358 _ 14-Pin DIP See Fig. DS | ECGA096B- -« . < 14-Pin DIP:See Fig. D6
8-Stage Shift and Storc Bus Register © "} JK Fip-Fop with Non-inverting'J and K J-K Flip-Flop with Inverting and Non- ~
{3-State Outputi, Vpp=3V 10 15V Inputs, Vpp=3V 0 15V !nvegmq wm Voo=3 v to 15V
sTRci - - vro - ST —————
e [ s 3
— o I @— : offa
o — c& R
cLocy E———ct
o — o7 . AT -
51~ — o8 K2 gj—- « &&a
B 7 f"" 0's x} z']l -
vee —os - RESET — — — = =~ :‘S’: :':
#cait
FO——
ECGa0978 ECG4B 16-Pin DIP See Fig. D8

Dual Mionostable Multivibiatcs,

Vpp =3V 18V

t
t :
§ Cx &y
¢ N r—p oc
£ . s 14 °
- 1
T T2 5
Qpf—————0 10
— 4R 120
by -T% o D
-TR oft—————o—039
L£a
| Rese! 13 00—
kezet % Hyx “'\d Cx ‘.le external comp- ants.
Vpo * Pin 16
i Vsg = #in 8
ECG43838 1% Pun CIF Sec Fig. D8 § ECG4501 . 16-F:n DiP See Fig. D8 | ECG45028 16-Pin DIP See Fig. D8
8-Bit Addrecsslie Laten, Vpp=3V 10 15V Multifunction Gate, Vpp=3V to 18V Strobed Hex Inverter/Guffer, (3-State Out-
: — T2 1 put), Vpp=3 V to 18 V/,
s { ) % 2 ’
< e — — Veo THREE-STATE
o T 3 . .gureut 4 3
A i ¢ 2, - oisaBLE : : £
: W o, T g INaT - .—~(‘1 s
EE \ = ‘g ‘m—“‘ | -t
N (2 T "‘l“{ s s 4 ,_T-<_‘ :
' s 1.2 ; 57 < g5
AL — _ — 101 - A B 3 >—5_'<—‘
- ey "—'.-‘"_f_ : < 4. 9 vpp=ria 16" ' ___’_“"/{‘4
L atd - I LA TR -2 Ay ' N . 00y
T [ B i Jse- Oomd"Com\ocﬂoﬂ Et-ml“v to ,j—{-‘ E
Ve B O { Obrtein Binbut ANO/NANO Py
. Ncte: Pm 14 mnmbcwdun«wu( i
. "to the inverter. - - :
ECG4508- . - — 16-Pin DIP See Fig. 08 -ECG45088 ¢ ¢ = 24-PinDIP SeeFig. D14’
Dual Expandable AND/OR/Invert. (Aon Gate, \/DD 3Vtol18V Dual ¢8n Latch, Vpp=3V to 18 \ e t
AL lo—«'_\ . B
£ to—d_J N P
e B N U
c. co—1 : ) $ rL"' _I T ——{ MR o '3 13— MR ool 17
€, 50———————————1. i ! 22— ST 14 ——4 87 | ]
i e ~. .- I = 3———oAon Q1f—7 18 ————{ Ois a1 —E 1o
M T ‘ 4 ——00 - 16 ———{ D0 )
L - | 4 6 ———o1 2 o prp— O N
Outnes Ueaadse l. L] 02 & - 20 ——d D2 - »n
1. ;2 \C = (o~} 22 e——vq 03
_ : Vogp = Pin 24
:: *:o——] 3 x-u_m-cb-’i- _ Vgg = Pin 12
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