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Design of Filter Capacitance used in Power Electronic System
ZHANG Zhou-yun, WANG Xiao-dong, XU Guo-qing, SHEN Xiang-lin
Tongji University, Shanghai 200331, China

Abstract:The filter capacitors placed in power electronic arrangement need working at high frequency.Due to
working at hign frequency,the equivalent capacity of the filter capacitors reduces as the switching frequency increasing,
meanwhile the heat radiation caused by the equality resistance and the ripple current increases.Thus,how to select the
capacity of the filter capacitors is one of the necessary process for designing power and electric device. This paper presents
a usual design method of filter capacitors according to the ripple current, and gives special calculating formulas in view of
the influences of ripple current on switching frequence, heat radiation and life-span of filter capacitors.The design method
of filter capacitors is referential to the same thing in the universal inverter and high power switch power supply.

Key words: filter capacitor / ripple current; heat radiation; life-span; power electronic system

12

la 1b la
1b

z Rese Cd o Lrar,
—F]

(hy T IR

C, Gy

Di——
Resg

:2004-06-08 G ¢ G
( 1977~ ) ’ s 5 RFSR



Ryse
LESR
Cq
RF.SR LRSR
fo fo=1/ 2a\V/LisCy
Z:RESR+j2waESB+ﬁ 1
J—
RESR LESL
2.2
120Hz
+5% ~+20% 2
CD139 C,
C=1/ 2mf | Z] 2
10
%10“
w
g}?‘m?_
22 2 .
o T
103' “IT):‘I --;-:;4 - 107 10¢
SiHe
2 CD139
120Hz 2
0.7Q 2210uF
120Hz 2200F
-0.5%
2 Cy Cy 1
1 (of
/kHz 1 5 10 20 100
/Q 0.075 | 0.040 | 0.035 | 0.033 | 0.031
Ik | 2122 796 455 241 51
1 /f>1kHz
f=10~20kHz
IGBT IPM C,

3.2

1/5~1/9 f=100kHz VDMOS MOSFET
Cy 1/44
iCll AL.C(l
A 3
A S e
4] .I’I1 ;1 o IS
3
Aigy
Ti—
[2]
ALR
AT= s
AH 3
AT— , AT<5C
A — A
A—v cm?
H— ,
JH=1.5~2.0x10"W/cm?
AT
[1]
10°C 1/2
Tl [( ) ] AL
L=Lx2 * K " 4



39 1 Vol.39,No.1
2005 2 Power Electronics February,2005
T— 6600LF 312V
T— 1.5x312=468V 500V
ATy 3 2200F/500V
l— g 8.7A 6.4cm 11.5cm
2: A=295.5¢m’ H=15~
— 2.0x10°W/em? Rus=0.03Q
— ’ 3 AT=1.3~1.7°C
4 ATy=1~2C CD139 0.03Q
Ko 6600pLF
Ked 1981 f=16kHz D=0.95
4 59.4ps
a0cc  0.5% 0.5%x312=1.6V
13.9A 1=2.6/2\/ 2 =4.9A
T=80°C, T,=85°C, AT=2%C, L,=3000h, K=4, 1,=8.7A
15 ® , 4 L=5124h 2
3.3
2
B4 (D LIA | AT,/°C | L/h
@ ©) 8.7 2 3000
4.9 1.3~1.7 5124
c=- L khkAla,, 5
2nf 2N/ 2 AU, 5
AUy, ——
Algyy——
f_ )
by —
ky—
5 AU, 0.5%
Al ,,
/>10kHz k=14
105°C
80°C  k,=2.0
4
] [M]. 2004.
2] [7],2003.
Uspy=0.3V Alpy,,=24.6A f= I (M
16kHz Ty=105°C , 5 2003.
807wk 1 f= 1 ' M
2004.
16kHz f=120Hz [5] Marty Brown. M].
1/7~1/8 7~8 x807=5649~6449LF 2004,

~
o



