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Minimizing influence of DC bus inductance

DC bus capacitor — types of capacitors
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Minimizing influence of DC bus inductance

DC bus capacitor — types of capacitors

- max. possible max. permissible max. operating e
capacitor type : voltage range Applications
capacitance current temperature

Aluminum smoothing.
Electrolytic > 1F @ casoov @ ca005ApF @ 85°Cupto150°C O buffering.
Capacitor DC Link
DC Link.
Film Capacitors > 8mF () ca.3kV () ca. 3AlpF () max. 110°C @ EMi suppression.
filtering

EMI suppression.
MLCC's >100uF @ ca.10kv @ ca 10A/F @ 85°Cupto200°C @ buffering.
coupling

https://www.psma.com/sites/default/files/uploads/files/How%20to%20select%20the%20proper%20capacitor%20for%20your%20design.pdf



Minimizing influence of DC bus inductance

DC bus capacitor — typical information in datasheet

ELECTRICAL DATA AND ORDERING INFORMATION
|
Ug Ca NOMINSLDGASE SIZE 1D|‘JHHz IL'E. tan & MAX. ESR MAX. Z CATALOG NUMBER
xl - 5 min 100 Hz 10 kHz
v (uF) (mm) 19{5& C (mA) 100 Hz (mQ) (M) MAL2299.......
820 35 x50 315 0.578 0.15 170 125 55821E3
820 40 x 40 3.00 0.578 0.15 180 130 65821E3
1000 35 x 60 3.70 0.704 0.15 140 105 55102E3
1000 40 % 50 3.75 0.704 0.15 145 105 65102E3
1200 35 x70 4.15 0.844 0.15 120 85 55122E3
1500 35 x 80 4,70 1.054 0.15 a5 70 55152E3
350 1500 40 = 60 4,60 1.054 0.15 100 Fiis] 65152E3
1800 35x 100 5.90 1.264 0.15 80 60 55182E3
1800 40 x 80 5.40 1.264 0.15 85 65 65182E3
1800 45 x 60 5.20 1.264 0.15 a0 70 T5182E3
2200 40 x 100 6.45 1.544 0.15 65 50 55222E3
2200 45 % 80 6.10 1.544 0.15 70 55 65222E3
2700 40 x 100 6.85 1.894 0.15 55 45 55272E3
3300 45 x 100 7.60 2.314 0.15 50 40 55332E3

If the voltage and capacitance requirement is satisfied but RMS ripple current is not, then
whattodo ?

Having parallel branches to ensure rated ripple current of DC bus is greater than required ripple
current

https://www.vishay.com/docs/28432/299phl4tsi.pdf



Minimizing influence of DC bus inductance

DC bus capacitor — frequency characteristics
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As switching frequency increases the requirement

for capacitors of higher resonating frequency arises

https://www.ti.com/lit/an/slta055/slta055.pdf?ts=1729657780550 &ref_url=https%253A%252F%252 Fwww.google.co.in%252F



Minimizing influence of DC bus inductance
DC bus capacitor — high frequency

Impedance,ESR Freq.
Ceramic capacitors 1000000
Lower value 100000 + ==
Lower voltage rating —ESR
Multilayered Ceramic capacitors 10000 \\ —7Z
(MLCC) higher voltage 1000 N
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4.7 pF, 50V ceramic capacitor

https://www.mouser.in/datasheet/2/396/TAIYO_YUDEN_04_29_2024_MCASU105SCH4R7BFNAO01_SS-3451546.pdf
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