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Metallized Polypropylene DC-Link Film Capacitor
for High Power Automotive Application

FEATURES

• Very low losses

• Very low inductance

• High robustness under humidity robustness

• ZVEI - Specification for automotive DC-link 
capacitors

• Customization on customer request possible

• Material categorization: for definitions of compliance 
please see www.vishay.com/doc?99912

APPLICATIONS

• High performance DC filtering applications

• Capacitor banks in power inverter /converter application 
for automotive

• HEV / EV traction inverter

Notes
• For more detailed data and test requirements, contact dc-film@vishay.com
• For general information like characteristics and definitions used for film capacitors follow the link: www.vishay.com/doc?28147

QUICK REFERENCE DATA
Rated capacitance range 500 μF (other values available on request)

Capacitance tolerance ± 5 %

Climatic testing class 40 / 105 / 56

Rated temperature 105 °C

Maximum operating hotspot temperature 105 °C

Reference standards ZVEI - Qualification of DC-link capacitors for automotive use
ZVEI - Qualification of intermediate circuit capacitors for use in motor vehicle components

Dielectric Polypropylene film

Electrodes Metallized dielectric capacitor

Construction Mono construction

Encapsulation Plastic case, sealed with resin; flame retardant UL 94 V-0

Terminals Busbar

DC voltage rating UR = 500 VDC at 105 °C
UR = 900 VDC at 105 °C

Insulation resistance RC between leads, after 1 min > 10 000 s, measuring voltage: 500 V

Life time expectancy See Fig. 9

Marking
Manufacturer’s name; C-value; tolerance; rated voltage;

manufacturer’s type designation; code for dielectric material
manufacturer location, year and week
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DIMENSIONS in millimeters
MKP 1849 750 090K

 MKP1849 750 050K
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Note
(1) Carton box dimension (mm) 285 x 315 x 90. Product fixed with foam cavities

ELECTRICAL DATA AND ORDERING CODE

URDC
(V)

CAP.
(μF)

CASE DIMENSIONS
(mm) MASS

(kg) ORDERING CODE SPQ (1)

w h l

500 500 237 50 50 1.3 MKP1849750050K 2

900 500 237 50 144 3.4 MKP1849750090K 1

SPECIFIC REFERENCE DATA

DESCRIPTION MKP1849750050K MKP1849750090K

UR 
Maximum operating peak voltage of either polarity voltage of a non reversing 
waveform for which the capacitor have been designed

500 VDC 900 VDC

US 
Non recurrent surge voltage or peak operating DC voltage (test duration 10 s)

750 VDC 1350 VDC

Uripple 
Ripple voltage or peak to peak alternating component of the unidirectional voltage

50 Vpp 90 Vpp

tan δ 
Typical tangent of loss angle at 23 °C, 1 V
tan δ = Resr ω C 

0.0020 at 1 kHz 0.0015 at 1 kHz

Resr 
Typical equivalent series resistance of a capacitor measured 23 °C, 1 V

0.5 mΩ at 10 kHz 0.4 mΩ at 10 kHz

Imax. 
Maximum r.m.s. current for continuous operation at Tamb = 85 °C

110 A at 10 kHz 160 A at 10 kHz

Pmax. 
Maximum ohmic power dissipation in function of r.m.s. current

See Fig. 3 See Fig. 6

ΔTcase 
Temperature difference between the case and ambient free air in function of the 
power dissipation

See Fig. 7 See Fig. 8

Tmin. 
Lowest operating temperature or lowest temperature of the dielectric at which the 
capacitor may be energized

-40 °C

Î 
Maximum repetitive peak current that can occur during continuous operation

2.5 kA 3.5 kA

dU/dt 
Rated voltage pulse slope (dU/dt)R 

5 V/μs 7 V/μs

LS 
Self inductance value by short circuit of connections with the same polarity

< 10 nH 

Ri 
Insulation resistance between leads, at 500 V, 1 minute after full charge

> 0.1 GΩ

Ui DC 
Insulation voltage between terminals and case 

3.5 kV 
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PRODUCT MARKING PACKING LABEL

1. Manufacturer’s logo
2. Country of origin
3. Sub family
4. Type description
5. Capacitance value, tolerance, voltage, and climatic 

category according to IEC 60068-1
6. Production center
7. Preference origin code: A - country of origin in code
8. Product type description
9. Batch number

10. Quantity and production date, year week code
11. Product code

PACKAGING INFORMATION

HP2 500 V HP2 900 V

CONSTRUCTION
Low inductive wound cell elements of metallized 
polypropylene film, potted with resin in a flame retardant 
case.

MOUNTING
The capacitor unit is designed for mounting directly on ECU, 
IGBT module, or bus bar.

In order to withstand vibration and shock tests, it must be 
insured that the bus bar is in good contact with the IGBT 
module.

The capacitors shall be mechanically fixed and the body 
clamped.

STORAGE TEMPERATURE
Tstg = -25 °C to +35 °C

RH maximum = 75 % without condensation for a maximum 
period of 2 years.

RATINGS AND CHARACTERISTICS 
REFERENCE CONDITIONS
Unless otherwise specified, all electrical values apply to an 
ambient temperature of 23 °C ± 1 °C, an atmospheric 
pressure of 86 kPa to 106 kPa and a relative humidity of 
50 % ± 2 %.

For reference testing, a conditioning period shall be applied 
over 96 hours ± 4 hours by heating the products in a 
circulating air oven at the rated temperature and a relative 
humidity not exceeding 20 %.
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CHARACTERISTICS

Fig. 1 - Capacitance in function of ambient temperature
(typical curve 1 kHz)

Fig. 2 - ESR and Impedance in function of frequency
at different temperatures (MKP1849750090K)

Fig. 3 - Ohmic power dissipation in function of r.m.s. current.
Based on typical ESR = 0.5 mΩ and capacitance = 500 μF

(MKP1849750050K)

Fig. 4 - ESR and Impedance in function of frequency
at different temperatures (MKP1849750050K)

Fig. 5 - IR in function of temperature

Fig. 6 - Ohmic power dissipation in function of r.m.s. current.
Based on typical ESR = 0.4 mΩ and capacitance = 500 μF

(MKP1849750090K)

10

100

1000

10000

-6

-5

-4

-3

-2

-1

0

1

2

3

4

-60 -40 -20 0 20 40 60 80 100 120

Axis Title

1s
t l

in
e

2n
d 

lin
e

2n
d 

lin
e

Δ
C

/C
 (%

)

Tamb (°C)

10

100

1000

10000

0.1

1

10

100

1000

 10 000

0.1 1 10 100 1000

Axis Title

1s
t l

in
e

2n
d 

lin
e

2n
d 

lin
e

E
S

R
 / 

Z 
(m

Ω
)

Frequency (kHz)

Z 25 °C
Z 105 °C

ESR 25 °C
ESR 105 °C

10

100

1000

10000

0.5

5

10 100

Axis Title

1s
t l

in
e

2n
d 

lin
e

2n
d 

lin
e

P
 (W

)

IRMS (A)

10

100

1000

10000

0.1

1

10

100

1000

 10 000

0.1 1 10 100 1000

Axis Title

1s
t l

in
e

2n
d 

lin
e

2n
d 

lin
e

E
S

R
 / 

Z 
(m

Ω
)

Frequency (kHz)

Z 25 °C
Z 105 °C

ESR 25 °C
ESR 105 °C

10

100

1000

10000

0.1

1

10

100

1000

25 85 120105

Axis Title

1s
t l

in
e

2n
d 

lin
e

2n
d 

lin
e

IR
 (M

Ω
)

Temperature (°C)

10

100

1000

10000

0.5

5

10 100

Axis Title

1s
t l

in
e

2n
d 

lin
e

2n
d 

lin
e

P
 (W

)

IRMS (A)

http://www.vishay.com


MKP1849 DC-Link
www.vishay.com Vishay Roederstein

  

 

Revision: 18-Mar-2022 6 Document Number: 26079
For technical questions, contact: dc-film@vishay.com

THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLAIMERS, SET FORTH AT www.vishay.com/doc?91000

Fig. 7 - Temperature difference between the case and
ambient free air in function of the power dissipation.

Based on typical ESR = 0.5 mΩ and capacitance = 500 μF
(MKP1849750050K)

Fig. 8 - Temperature difference between the case and
ambient free air in function of the power dissipation.

Based on typical ESR = 0.4 mΩ and capacitance = 500 μF
(MKP1849750090K)

Fig. 9 - Life time expectancy according to IEC 61709 (typical curve) in function of voltage and hot spot temperature (1)

Note
(1) Statements about life time are based on calculations which are based on internal tests. They have to be understood exclusively as 

estimations. Also due to external factors, the life time in the field application may deviate from the calculated life time
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APPLICATION NOTES AND LIMITING CONDITIONS
These capacitors are not suitable for mains applications as across-the-line.

These mains applications are strictly regulated in safety standards and therefore electromagnetic interference suppression 
capacitors conforming the standards must be used.

To select the capacitor for a certain application, the following conditions must be checked:

1. The peak voltage (Up+) shall not be greater than the DC voltage rating (UNDC)

2. The peak-to-peak ripple voltage (UPP) shall not be greater than Uripple

3. The voltage peak slope (dU/dt) shall not exceed the pulse slope at the DC voltage rating. 
If the pulse voltage is lower than the rated DC voltage, the rated voltage pulse slope may be multiplied by UNDC and divided 
by the applied voltage. 
For all other pulses following equation must be fulfilled: 
 

 
 
 
T is the pulse duration

4. The maximum component surface temperature must be lower than Tmax. (see graph)
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Note
Measurement conditions at 23 °C:
• Capacitance at 1 kHz
• tan δ at 1 kHz (additional tan δ at 100 Hz and ESR at 10 kHz)
• Insulation resistance 500 V, 1 min after full charge

TEST CONDITIONS ACCORDING ZVEI TESTING GUIDELINES
STRESS NO. REFERENCE TEST CONDITIONS PERFORMANCE REQUIREMENTS

B-01 
Temperature cycling 
(2 chamber device) 
followed by

B-04 
Vibration

B01
and
B04

IEC 60068-2-14
and

IEC 60068-2-6

1000 cycles, -40 °C, Tmax.,  
product stays > 5 minutes 
after reaching of the -40 °C 
and > 5 minutes after 
reaching of Tmax. in the 
center of the capacitor.

Followed by vibration test 
logarithmic sinus sweep 
10 Hz to 2000 Hz, 
106 vibrations, Δf = 10 Hz, 
10 g at f > 58 Hz; 0.75 mm 
at f < 58 Hz

No visual damage.
Mechanical in datasheet requirements.
High voltage between terminals and capacitor 
box: no breakdown
Requirements according Vishay datasheet

MKP1849 750 050K

ΔC/C< 5 %
ESR < 1 mΩ at 10 kHz
IR between terminals > 0.05 GΩ
MKP1849 750 090K

ΔC/C< 5 %
ESR < 0.8 mΩ at 10 kHz
IR between terminals > 0.05 GΩ

B-02 
High damp 
heat constant

B02 IEC 60068-2-78

1700 h, 65 °C, 93 % RH 
without condensation, 
without voltage 

Followed by 50 h, 65 °C, 
93 % RH without 
condensation at Urated 
(500 V / 900 V)
Total test time 1750 h

No visual damage.
Mechanical in datasheet requirements.
High voltage between terminals and capacitor 
box: no breakdown
Requirements according Vishay datasheet

MKP1849 750 050K

ΔC/C < 5 %
ESR < 1 mΩ at 10 kHz
IR between terminals > 0.05 GΩ
MKP1849 750 090K

ΔC/C < 5 %
ESR < 0.8 mΩ at 10 kHz
IR between terminals > 0.05 GΩ

B-03 
High-temperature B03 IEC 60068-2-2

At 105 °C with Urated  
(500 V / 900 V) for 5000 h 
(class 2)

No visual damage.
Mechanical in datasheet requirements.
High voltage between terminals and capacitor 
box: no breakdown
Requirements according Vishay datasheet

MKP1849 750 050K

ΔC/C < 5 %
ESR < 1 mΩ at 10 kHz
IR between terminals > 0.05 GΩ
MKP1849 750 090K

ΔC/C < 5 %
ESR < 0.8 mΩ at 10 kHz
IR between terminals > 0.05 GΩ

B-05 
Charge / discharge 
followed by

B-06 
Short circuit test

B05 and B06 IEC 60384-1 and
IEC 61071

1000 cycles at 1 x dV/dt 
(datasheet) at 500 V / 900 V
 
Followed by 5 cycles at 
dV/dt (short circuit) at free 
voltage with 2 minutes 
between each cycle.

No visual damage.
Mechanical in datasheet requirements.
High voltage between terminals and capacitor 
box: no breakdown
Requirements according Vishay datasheet

MKP1849 750 050K

ΔC/C < 5 %
ESR < 1 mΩ at 10 kHz
IR between terminals > 0.05 GΩ
MKP1849 750 090K

ΔC/C < 5 %
ESR < 0.8 mΩ at 10 kHz
IR between terminals > 0.05 GΩ
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Disclaimer
 
ALL PRODUCT, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE TO IMPROVE 
RELIABILITY, FUNCTION OR DESIGN OR OTHERWISE. 

Vishay Intertechnology, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf (collectively, 
“Vishay”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained in any datasheet or in any other 
disclosure relating to any product.

Vishay makes no warranty, representation or guarantee regarding the suitability of the products for any particular purpose or 
the continuing production of any product. To the maximum extent permitted by applicable law, Vishay disclaims (i) any and all 
liability arising out of the application or use of any product, (ii) any and all liability, including without limitation special, 
consequential or incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular 
purpose, non-infringement and merchantability.

Statements regarding the suitability of products for certain types of applications are based on Vishay's knowledge of typical 
requirements that are often placed on Vishay products in generic applications. Such statements are not binding statements 
about the suitability of products for a particular application. It is the customer's responsibility to validate that a particular product 
with the properties described in the product specification is suitable for use in a particular application. Parameters provided in 
datasheets and / or specifications may vary in different applications and performance may vary over time. All operating 
parameters, including typical parameters, must be validated for each customer application by the customer's technical experts. 
Product specifications do not expand or otherwise modify Vishay's terms and conditions of purchase, including but not limited 
to the warranty expressed therein.

Hyperlinks included in this datasheet may direct users to third-party websites. These links are provided as a convenience and 
for informational purposes only. Inclusion of these hyperlinks does not constitute an endorsement or an approval by Vishay of 
any of the products, services or opinions of the corporation, organization or individual associated with the third-party website. 
Vishay disclaims any and all liability and bears no responsibility for the accuracy, legality or content of the third-party website 
or for that of subsequent links.

Except as expressly indicated in writing, Vishay products are not designed for use in medical, life-saving, or life-sustaining 
applications or for any other application in which the failure of the Vishay product could result in personal injury or death. 
Customers using or selling Vishay products not expressly indicated for use in such applications do so at their own risk. Please 
contact authorized Vishay personnel to obtain written terms and conditions regarding products designed for such applications.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted by this document or by 
any conduct of Vishay. Product names and markings noted herein may be trademarks of their respective owners.

© 2023 VISHAY INTERTECHNOLOGY, INC. ALL RIGHTS RESERVED

http://www.vishay.com

