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High Veltage Film Capacitors

How do high voltage film capacitors (HVFCs) compare with
other capacitor technologies?

What films are typically used in HVFCs for power electronics
applications?

What are the most common applications for high voltage film
capacitors?

How do HVFCs compare with aluminum electrolytics

What are the primary application considerations for HVFCs

What are some of HVFC design options for meeting customer
requirements
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Common Capacitor Film Dielectrics

Material Dielectric Dissipation | Maximum Max
Constant Factor, Dielectric Operating
(K) 1 KHz, 25°C | Withstand | Temperature
(V/um) (°C)

PET (Polyester) 3.2 105-125
PEN 3.0 105-125
Polypropylene 2.2 85-105

PPS 3.0 125-150
Polycarbonate 2.9 125-150
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Polypropylene is the most widely used film
dielectric for Power Electronics Applications

Advantages of: Polypropylene

* High voltage breakdown strength

 Wide voltage range (50 to >10,000 Vdc)
 Very low loss, low DF (Dissipation Factor)
e High ripple current capability

e Good for AC or DC applications with ripple
 Dryorimpregnated designs
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Disadvantages of Polypropylene

e Lower dielectric constant than other capacitor film
dielectrics.

 Lowest high-temperature capability.
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Typical Applications for
polypropylene capacitors in
Power Electronics

High frequency Coupling / Decoupling (DC)
High pulse operation (DC)
Snubber for IGBTs (DC)

DC Link (DC with ripple)

Input / Output filtering (AC or DC)
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-~ Capacitor Design example
- using. Inverter DC Link

DC Link Application Examples

DC link

Switching Power Supply
DC link

DC to AC Power Inverter
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e Large inverters for grid-tie and commercial / industrial
off-grid applications :
e 10’s of KW to MW
e |GBT switching frequencies:
e several KHz to 50 KHz.

e Typical DC Link CV:
e Voltage Range: 600-1500 Vdc
e DC Link Capacitance: 10 puF to several mF
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The two principal capacitor technologies for
Power DC Link:

Aluminum Polypropylene
Electrolytic Film

Characteristic

Capacitance Range (uF) 10 - 10”6 10-3000

Rated Voltage Range (Vdc) 6.3 — 600 600-1500
*Energy Density (Joules/Liter) 100-800 200-250

Comparison @ 450 Vdc
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Cost Comparison: Aluminum Electrolytic versus PP Film:

$ Per Joule $ Per Amp



HIgN Voltage DC Flim-Capacitors: DC LINK
Basic Construction of a metallized
Polypropylene Film DC Link Cap

Power Film
DC Lin




Power Film




Need higher voltage?

7

Ohms/3Q




Need more capacitance?




Need Higher Ripple Current?
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Ohms/SQ




Need Longer Life?

DC Voltage

Cornell Dubilier Electronics - Energizing Ideas - www.cde.com

Expected Lifetime vs Applied DC Voltage
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 Need high reliability?
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Need Lower Inductance?







Thank Youl
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Scott Franco

Director of Market Development at Cornell Dubilier Electronics
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