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�&�I�R�I�¤�X�W��

• Through-hole form factor
�u�� �3�T�I�V�E�X�M�R�K���E�Q�F�M�I�R�X���X�I�Q�T�I�V�E�X�Y�V�I���S�J���—�����q�'���X�S�����������q�'
• Operating voltage range of 3  to 125 VDC
• Operating voltage range (Vrms) 2 V to 95 V
�u�� �'�E�T�E�G�M�X�E�R�G�I���V�E�R�K�I���E�X�������O�,�^���S�J���������R�*���X�S�������q�*
• Capacitor temperature characteristics X7R
• Dimensional and weight savings on the board
• One standard model size available, 6 x 9 mm
• RoHS 2 2011/65/EC, REACH compliant
�u�� �%�)�'���5���������U�Y�E�P�M�¤�I�H���+�V�E�H�I����

Overview

KEMET's VK series of dual function protective devices 
protect against voltage surges in a low voltage region and 
against high frequency noise, replacing two components, 
those being a low voltage varistor and a capacitor.

KEMET's VK series incorporate a varistor function in the DC 
voltage range from 3 to 125 V (up to 170 V upon request) 
and function as high frequency by-pass capacitors operating 
in the capacitance range from 10 nF to 1 µF. Lower 
capacitance values are also available. They are intended for 
protection of all sensitive electronic devices experiencing 
both voltage transients and high frequency noise produced 
by electromechanical devices, such as buzzers, relays, etc.

KEMET's VK series are square shaped components with in-
line leads and require at least 30% less mounting space.

�%�T�T�P�M�G�E�X�M�S�R�W

Typical applications include electrostatic surge absorption, 
relay surge suppression effect and relay reset time, and 
piezoelectric buzzer shock noise absorption in micro 
controllers, relays, DC and micro motors, exchangers, phone 
terminals and antennas as well as automobile electronics 
including wiper motors, central locking systems, seat 
adjustment motors, seat heating and electric window 
systems.

Leaded Varistors

�:�/���7�I�V�M�I�W���(�Y�E�P���*�Y�R�G�X�M�S�R
�0�S�[���:�S�P�X�E�K�I���%�Y�X�S�Q�S�X�M�Z�I���+�V�E�H�I�������q�'
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�3�V�H�I�V�M�R�K���-�R�J�S�V�Q�E�X�M�S�R

VK ������ M M ������ R ������ �4������

Series
Capacitance 
Code (nF)

Capacitance 
Tolerance 

Code

Tolerance of 
Varistor Voltage

Maximum Surge 
Current Code

Packaging/ 
Lead Style

Maximum Continuous 
Working Voltage  

(Vrms AC)

Pitch 
Code

Varistor Dual 
Function 

�0�I�E�H�I�H���������q�' 
Low Voltage 

Automotive Grade 
Varistor/Capacitor 
(X7R Dielectric)

103 = 10 
104 = 100 
105 = 1,000

M = ±20% K = ±10% 
L = ±15%  
M = ±20%

151 = 150 A B =  Bulk 
R =  Reel

002 = 2  
004 = 4  
006 = 6  
008 = 8  
011 = 11  
014 = 14  
017 = 17  
020 = 20  
025 = 25  
030 = 30  
035 = 35  
040 = 40  
050 = 50  
060 = 60  
095 = 95 

P050 = 5 mm 

�(�M�Q�I�R�W�M�S�R�W���i���1�M�P�P�M�Q�I�X�I�V�W��
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�4�I�V�J�S�V�Q�E�R�G�I���'�L�E�V�E�G�X�I�V�M�W�X�M�G�W��

�'�S�R�X�M�R�Y�S�Y�W �9�R�M�X�W �:�E�P�Y�I

Steady State Applied Voltage

DC Voltage Range (Vdc) V 3 to 125

AC Voltage Range (Vrms) V 2 to 95

Transient

Non-Repetitive Surge Current, 8/20 µs Waveform (Imax) A 150

Non-Repetitive Surge Energy, 10/1000 µs Waveform(Wmax) J 0.1 to 2.5

Capacitance Range nF 10 to 1000

Capacitor Temperature Characteristics X7R

Operating Ambient Temperature �q�' �—�������X�S����������

Storage Temperature Range �q�' �—�������X�S����������

�8�L�V�I�W�L�S�P�H���:�S�P�X�E�K�I���8�I�Q�T�I�V�E�X�Y�V�I���'�S�I�J�¤�G�M�I�R�X �	���q�' � ��������������

Insulation Resistance �+�¹ > 1

Isolation Voltage Capability kV > 1.25

Response Time ns < 25

Climatic Category 40/125/56

�5�Y�E�P�M�¤�G�E�X�M�S�R�W

�6�I�P�M�E�F�M�P�M�X�]��
�4�E�V�E�Q�I�X�I�V

�8�I�W�X �8�I�W�X�I�H���%�G�G�S�V�H�M�R�K���X�S
�'�S�R�H�M�X�M�S�R���X�S���F�I���7�E�X�M�W�¤�I�H��

�E�J�X�I�V���8�I�W�X�M�R�K

Voltage Proof Vt

EN 132 400, Test 4.2.1. - the voltage shall be raised from near 
zero to the test voltage 
Vt at a rate not exceeding 150 V/s, Where for: 
�'�P�E�W�W���<�����'�E�T�E�G�M�X�S�V�W���:�X���!�������:�V�Q�W�������������������:�b���������Q�M�R�Y�X�I 
�'�P�E�W�W���=�����'�E�T�E�G�M�X�S�V�W���:�X���!�������������:�b���������Q�M�R�Y�X�I 
�'�P�E�W�W���=�����'�E�T�E�G�M�X�S�V�W���:�X���!�������:�V�Q�W�������������������:�b���������Q�M�R�Y�X�I

�R�S���T�I�V�Q�E�R�I�R�X���F�V�I�E�O�H�S�[�R���S�J���¥�E�W�L��
overs during the test period

Impulse Voltage

EN 132 400, Test 4.13. - 24 impulses of the same polarity shall be 
applied to the capacitor. The time between impulses shall be no 
ledd than 10s, where for: 
Class X1 Capacitors Vp = 4 kV 
Class Y1 Capacitors Vp = 8 kV 
Class Y2 Capacitors Vp = 5 kV

�R�S���W�I�P�J���L�I�E�P�M�R�K���F�V�I�E�O�H�S�[�R�W���S�V���¥�E�W�L��
overs

AC/DC Bias 
Reliability

AC/DC 
Life Test

EN 132 400, Test 4.14, 1000 h at UCT, where: 
– for X Class Capacitors: at V = 1.25 Vrms and once per hour 
�X�L�I���Z�S�P�X�E�K�I���W�L�E�P�P���F�I���M�R�G�V�I�E�W�I�H���X�S�������������:�b���J�S�V�����������W 
– for Y Class Capacitors: at V = 1.7 Vrms and once per hour 
�X�L�I���Z�S�P�X�E�K�I���W�L�E�P�P���F�I���M�R�G�V�I�E�W�I�H���X�S���������������:�b���J�S�V�����������W

no visible damage 
�`�±�'���'�`��� ���������	  
�X�E�R���½��� ������������ 

IR greater than 50 % of the applicable 
limits no permanent breakdown or 

�¥�E�W�L���S�Z�I�V���H�Y�V�M�R�K���Z�S�P�X�E�K�I���T�V�S�S�J
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�5�Y�E�P�M�¤�G�E�X�M�S�R�W���G�S�R�X���H

�6�I�P�M�E�F�M�P�M�X�]��
�4�E�V�E�Q�I�X�I�V

�8�I�W�X �8�I�W�X�I�H���%�G�G�S�V�H�M�R�K���X�S
�'�S�R�H�M�X�M�S�R���X�S���F�I���7�E�X�M�W�¤�I�H��

�E�J�X�I�V���8�I�W�X�M�R�K

Charge and 
Discharge

EN 132 400, Test 4.15. – 10.000 cycles of charge and discharge 
at the rate of one operation per minute with the test voltage of 
SQRT (2)*Vrms discharge rate adjusted to 100 V/µs

�`�±�'���'�`��� ���������	 
�X�E�R���½��� ������������ 

IR greater than 50 % of the 
applicable limits

Radio – Frequency 
Characteristics

EN 132 400, Test 4.16. – measurement of capacitor impedance 
over a range of frequencies

�[�M�X�L���W�T�I�G�M�¤�G�E�X�M�S�R

Capacitance – 
Temperature 

Characteristics

Measurement of capacitance and tan 6 in the temperature 
�G�L�E�Q�F�I�V���E�X���������q�'���E�R�H���E�X���9�'�8���E�R�H���0�8�' �[�M�X�L���W�T�I�G�M�¤�G�E�X�M�S�R

Environmental and 
Storage Reliability

Climatic 
Sequence

EN 132 400, Test 4.11 
a) Dry heat, 16 h, UCT, Test Ba, IEC 68–2–2 
�F�
���(�E�Q�T���L�I�E�X�����G�]�G�P�M�G�����X�L�I���¤�V�W�X���G�]�G�P�I���������q�'�����������	 ���6�,�����������,�� 
test DB, IEC 68–2–1 
c) Cold, LCT, 2 h, Test Aa, IEC 68–2–1 
�H�
���(�E�Q�T���L�I�E�X���G�]�G�P�M�G�����V�I�Q�E�M�R�M�R�K�������G�]�G�P�I�W���������q�'�����������	 ���6�,�� 
24 h/cycle, Test Bd, IEC 68–2–30

no visible damage 
�`�±�'���'�`��� ���������	  
�X�E�R���½��� ������������ 

IR greater than 50 % of the applicable 
limits no permanent breakdown or 

�¥�E�W�L���S�Z�I�V���H�Y�V�M�R�K��

(8r82>-16.5<004B>]TJ ET BT)-1404B>]TJ ET BT /Span <n <</ActualText (þÿ� )>>Be17n16.6(a)-104B> 49.T BT 0m 51> 8.5 0 0 8.5 49.2035 600.55 Tm 53.635 -13.818 Td <0004>Tj EMT 8.>Tj 375r>>Be17n16.6(a)-104B> 49.T BT 0m 51> 8.5 0 0 8.5 49.2035 600.55 Tm 1047>-16.5o4w.218 Td.600.55 Tm 1047>-16.5o4w.218 Td.600.55 Tm 1047>-16.5o4w.218 T.B>]TJ i
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�%�T�T�P�M�G�E�X�M�S�R���'�M�V�G�Y�M�X�W

(A) Eliminating sparks from relay circuits 
(There is no delay in operating time)

(B) Eliminating noise from micro motors

Parallel to Load

L

R

Parallel to Contacts

L

R

GND

(C) Stabilizing voltages and absorbing line surges (D) Absorbing shock noice of piezzoelectric alarms

R

IN OUT



6© KEMET Electronics Corporation • P.O. Box 5928 • Greenville, SC 29606 • 864-963-6300 • www.kemet.com V0006_VK • 11/3/2016

Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�%�T�T�P�M�G�E�X�M�S�R���'�M�V�G�Y�M�X�W�����G�S�R�X���H�


(E) Protecting semi conductive components 
including transistors and diodes

���*�
���-�Q�T�V�S�Z�I�H���X�L�]�V�M�W�X�S�V���G�S�R�¤�K�Y�V�E�X�M�S�R 
Eliminating vibration better than conventional circuit

R

IN OUT

(G) Elimination of over-shooting from transistors (H) Elimination of static electricity from circuits

Circuit
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�8�E�F�P�I�������i���6�E�X�M�R�K�W���
���4�E�V�X���2�Y�Q�F�I�V���6�I�J�I�V�I�R�G�I��

(1) Insert packaging/lead Style code. See Ordering Options Table for available options.
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�7�S�P�H�I�V�M�R�K

Very often before soldering through-hole components, their leads get bent. It is important not to damage the component during 
lead bending. Typical damage incurred during bending is cracks in epoxy parts, which can lead to increased humidity sensitivity of a 
component and consequentially to a shorter life time.

In order to avoid epoxy parts damage it is necessary to:
�u���¤�\���X�L�I���Q�S�W�X���W�I�R�W�M�X�M�Z�I���T�S�M�R�X�����I�T�S�\�]���T�E�V�X�W�
���S�J���E���G�S�Q�T�S�R�I�R�X���F�S�H�]
• bend the wire at least 2 mm below the end of epoxy parts

Other potential damage to a component which can lead to component failure or a shorter life time is thermal shock during manual 
soldering with a soldering iron. This can occur in the case when a soldering iron is placed too close to one point of the component body 
and most often it happens if the solder joint is too close to the varistor body.

�6�I�W�M�W�X�E�R�G�I���X�S���7�S�P�H�I�V�M�R�K���,�I�E�X���i���-�R���X�L�I���G�E�W�I���S�J���E�Y�X�S�Q�E�X�M�G���[�E�Z�I���W�S�P�H�I�V�M�R�K�����M�X���M�W���M�Q�T�S�V�X�E�R�X���X�S���T�V�S�Z�M�H�I���W�Y�J�¤�G�M�I�R�X���V�I�W�M�W�X�E�R�G�I��
to soldering heat. In order to prevent any potential problems the standard for testing the resistance to soldering heat of 
�X�L�V�S�Y�K�L���L�S�P�I���G�S�Q�T�S�R�I�R�X�W���M�W���������q�'���������W��

�4�F���J�V�I�I���;�E�Z�I���7�S�P�H�I�V�M�R�K���4�V�S�¤�P�I���6�I�G�S�Q�Q�I�R�H�E�X�M�S�R�W���i���6�I�G�S�Q�Q�I�R�H�I�H���W�S�P�H�I�V�M�R�K���T�V�S�¤�P�I�W���J�S�V���E�P�P���E�F�S�Z�I���G�S�Q�T�S�R�I�R�X�W���E�V�I���M�R��
accordance with JEDEC standard curves (J-STD-020D) and therefore compatible with the new Pb-free process.
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�7�S�P�H�I�V�M�R�K�����G�S�R�X���H�


�0�I�E�H���J�V�I�I���;�E�Z�I���7�S�P�H�I�V�M�R�K���4�V�S�¤�P�I

t

T1

T2

t(w1+w2)

Tmelt

T3

Melting Point 217°C

Time

Te
m

pe
ra

tu
re

�4�E�V�E�Q�I�X�I�V�W �7�]�Q�F�S�P �7�T�I�G�M�¤�G�E�X�M�S�R
Preheating temperature gradient ���q�'���W���Q�E�\�M�Q�Y�Q

Preheating time t1 2 to 5 minutes

Minimum preheating temperature T1 �������q�'

Maximum preheating temperature T2 �������q�'

Melting temperature/point Tmelt �������q�'

�8�M�Q�I���M�R���[�E�Z�I���W�S�P�H�I�V�M�R�K���T�L�E�W�I�����[�����[���
 t�[�����[�� 10 seconds

�1�E�\�M�Q�Y�Q���[�E�Z�I���X�I�Q�T�I�V�E�X�Y�V�I�����[�����[���
 T3 �������q�'���������—���q�'

Cooling temperature gradient ���q�'���W�I�G�S�R�H�W���Q�E�\�M�Q�Y�Q

Temperature jump form T2 to T3 (w1) T3(w1) – T3(w1) – T2 �������q�'���Q�E�\�M�Q�Y�Q

�8�M�Q�I���J�V�S�Q�������q�'���X�S���83 (wave temperature) 8 minutes maximum

�4�E�G�O�E�K�M�R�K

B R

1,500 1,500
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�'�S�R�W�X�V�Y�G�X�M�S�R

Dielectric 
Material (CaZrO3)

Detailed Cross Section

Base Metal
(Cu)

Epoxy 
Encapsulation

Lead Attach Solder
(Sn95Ag5)

Finish Layer
(Sn)

Barrier Layer
(Ni)

Base Metal
(Cu)

Lead Attach Solder
(Sn95Ag5)

Epoxy 
Encapsulation

Core Metal
Barrier Layer

Finish Layer

Lead Wire 
Std

Ni
100%

Matte Sn

Steel

Inner
Electrodes

(Ni)

Inner
Electrodes

(Ni)

�'�E�T�E�G�M�X�S�V���1�E�V�O�M�R�K

Series Name

Vn
Tolerance

Vrms

Capacitance
Code
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�8�E�T�M�R�K���
���6�I�I�P���7�T�I�G�M�¤�G�E�X�M�S�R�W

�7�]�Q�F�S�P �4�E�V�E�Q�I�X�I�V �(�M�Q�I�R�W�M�S�R�����Q�Q�

W Carrier tape with ���������������—������

W0 Hold down tape width 5 minimum

W1 Sprocket hole position ���������������—������

W2

Distance between the upper edges of the 
carrier tape and hold-down tape

3 maximum

T Total tape thickness 1.5 maximum

t Tape thickness 0.9 maximum

P Pitch of component 12.7±1.0

P0 Feed hole pitch 12.7±0.3

P1 Feed hole center to pitch 3.85±0.7

R Lead Spacing �������������—������

ΔP Component alignment ±1.3 maximum

Δh Component alignment ±2 maximum

d Wire diameter 0.6 maximum

D0 Feed hole diameter 4±0.2

H Height from tape center to comp. base ���������������—������

H0 Seating plane height 16±0.5

H1 Component height 32.2 maximum

L Protrusion – cut out 11 maximum

L1 Protrusion – cut off 0.5 maximum
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Leaded Varistors
VK Series Dual Function Low Voltage Automotive Grade 125°C

�/�)�1�)�8���)�P�I�G�X�V�S�R�M�G���'�S�V�T�S�V�E�X�M�S�R���7�E�P�I�W���3�J�¤���G�I�W

�*�S�V���E���G�S�Q�T�P�I�X�I���P�M�W�X���S�J���S�Y�V���K�P�S�F�E�P���W�E�P�I�W���S�J�¤���G�I�W�����T�P�I�E�W�I���Z�M�W�M�X���[�[�[���O�I�Q�I�X���G�S�Q���W�E�P�I�W��

�(�M�W�G�P�E�M�Q�I�V

�%�P�P���T�V�S�H�Y�G�X���W�T�I�G�M�¤���G�E�X�M�S�R�W�����W�X�E�X�I�Q�I�R�X�W�����M�R�J�S�V�Q�E�X�M�S�R���E�R�H���H�E�X�E�����G�S�P�P�I�G�X�M�Z�I�P�]�����X�L�I���p�-�R�J�S�V�Q�E�X�M�S�R�q�
���M�R���X�L�M�W���H�E�X�E�W�L�I�I�X���E�V�I���W�Y�F�N�I�G�X���X�S���G�L�E�R�K�I�����8�L�I���G�Y�W�X�S�Q�I�V���M�W���V�I�W�T�S�R�W�M�F�P�I���J�S�V��
checking and verifying the extent to which the Information contained in this publication is applicable to an order at the time the order is placed.

All Information given herein is believed to be accurate and reliable, but it is presented without guarantee, warranty, or responsibility of any kind, expressed or implied.

�7�X�E�X�I�Q�I�R�X�W���S�J���W�Y�M�X�E�F�M�P�M�X�]���J�S�V���G�I�V�X�E�M�R���E�T�T�P�M�G�E�X�M�S�R�W���E�V�I���F�E�W�I�H���S�R���/�)�1�)�8���)�P�I�G�X�V�S�R�M�G�W���'�S�V�T�S�V�E�X�M�S�R�m�W�����p�/�)�1�)�8�q�
���O�R�S�[�P�I�H�K�I���S�J���X�]�T�M�G�E�P���S�T�I�V�E�X�M�R�K���G�S�R�H�M�X�M�S�R�W���J�S�V���W�Y�G�L��
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The Information is intended for use only by customers who have the requisite experience and capability to determine the correct products for their application. Any 
technical advice inferred from this Information or otherwise provided by KEMET with reference to the use of KEMET’s products is given gratis, and KEMET assumes no 
obligation or liability for the advice given or results obtained.

Although KEMET designs and manufactures its products to the most stringent quality and safety standards, given the current state of the art, isolated component 
failures may still occur. Accordingly, customer applications which require a high degree of reliability or safety should employ suitable designs or other safeguards 
(such as installation of protective circuitry or redundancies) in order to ensure that the failure of an electrical component does not result in a risk of personal injury or 
property damage.

Although all product–related warnings, cautions and notes must be observed, the customer should not assume that all safety measures are indicted or that other 
measures may not be required.

  KEMET is a registered trademark of KEMET Electronics Corporation.


