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VJ Safety Certified Capacitors C0G (NP0) and X7R

KEY BENEFITS
•	 Safety Certified surface-mount (SMD) capacitor

•	 Approved IEC 60384-14: 2005, 3rd edition

•	 Dielectric C0G (NP0) and X7R with three sizes: 
2008, 2012, and 2220

Available

•	 X1/Y2 and X2 classification rated 
for 250 VAC

•	 Wet build process

•	 Reliable Noble Metal Electrode 
(NME) system

APPLICATIONS
•	 Power supplies

•	 Facsimile and telephone

•	 AC equipment and appliances

•	 Lightning strike and voltage surge protection

•	 EMI and AC line filtering

•	 Isolators 

RESOURCES
•	 Datasheets:  

VJ Safety Certified Capacitors C0G (NP0) - www.vishay.com/doc?45007   
VJ Safety Certified Capacitors X7R - www.vishay.com/doc?45020

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

•	 For technical questions contact mlcc@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

MULTILAYER CERAMIC CHIP CAPACITORS
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Surface Mount Multilayer Ceramic Chip Capacitors
for Safety Certified Applications

ELECTRICAL SPECIFICATIONS for C0G (NP0):

•	 Operating temperature: 
- 55 °C to + 125 °C

•	 Temperature Coefficient of Capacitance (TCC): 
0 ppm/°C ± 30 ppm/°C from - 55 °C to + 125 °C

•	 Dissipation Factor (DF) (1) : 
0.1 % maximum for values ≤1000 pF at 1.0 VRMS at 1 MHz or 
per IEC 60384-14 3rd edition 2005-07 at 1.0 VRMS at 10 kHz

Preliminary
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Notes
• Detail ratings see “Selection Chart”
• Size 2008 and 2012 are compatible with 1808 and 1812 solderlands and full conform with the IEC-60384-14 requirements for creepage 

distance

Notes
(1)  Process code must be added to control products and requirements
• Detail ratings see “Selection Chart”

QUICK REFERENCE DATA

DIELECTRIC CASE MAXIMUM VOLTAGE
(VAC)

CAPACITANCE

MINIMUM MAXIMUM

C0G (NP0) (X1/Y2)

2008 250 10 pF 220 pF

2012 250 18 pF 470 pF

2220 250 47 pF 1.0 nF

C0G (NP0) (X2)
2008 250 10 pF 390 pF

2012 250 18 pF 470 pF

ORDERING INFORMATION
VJ2008 A 101 K X U S T ### (1)

CASE
CODE

DIELECTRIC CAPACITANCE
NOMINAL CODE

CAPACITANCE
TOLERANCE

TERMINATION AC VOLTAGE
RATING

MARKING PACKAGING PROCESS
CODE

2008
2012
2220

A = C0G (NP0) Expressed in
picofarads (pF).

The first two
digits are

significant, the
third is a multiplier.

Examples:
101 = 100 pF

J = ± 5 %
K = ± 10 %

X = Ni barrier
100 % tin plated

U = 250 VAC S = Marked
(see Part Marking

table below)

X1 = X1/Y2
X2 = X2

T = 7" reel/plastic tape
R = 11 1/4"/13" reel/plastic tape

PART MARKING

MARKING 1ST DIGIT
MANUFACTURER

2ND DIGIT
DIELECTRIC AND RATING

VC
V = Vishay

C = C0G/NP0, X1/Y2

VT T = C0G/NP0, X2

DIMENSIONS in inches (millimeters)

CASE CODE
PART 

ORDERING 
NUMBER

LENGTH
(L)

WIDTH
(W)

MAXIMUM 
THICKNESS 

(T)

TERMINATION 
(P)

MINIMUM MAXIMUM

2008 VJ2008 0.200 ± 0.010
(5.08 ± 0.25)

0.080 ± 0.010 
(2.03 ± 0.25)

0.086
(2.18)

0.010
(0.25)

0.030
(0.76)

2012 VJ2012 0.200 ± 0.010
(5.08 ± 0.25)

0.126 ± 0.008 
(3.20 ± 0.20)

0.086
(2.18)

0.010
(0.25)

0.030
(0.76)

2220 VJ2220
0.220 ± 0.008 
(5.59 ± 0.20)

0.200 ± 0.010 
(5.08 ± 0.25)

0.086
(2.18)

0.010
(0.25)

0.030
(0.76)

L
W

T
MAX.

P

Preliminary
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Notes
(1) See soldering recommendations within this data book, or visit www.vishay.com/doc?45034

RoHS-compliant

Note
(1) Reference: EIA standard RS481 - “Taping of Surface Mount Components for Automatic Placement”

SELECTION CHART
DIELECTRIC C0G (NP0) (X1/Y2) C0G (NP0) (X2)
STYLE VJ2008 VJ2012 VJ2220 VJ2008 VJ2012
CASE CODE 2008 2012 2220 2008 2012
VOLTAGE (VAC) 250 250 250 250 250
VOLTAGE CODE U U U U U
CAP. CODE CAP.

100 10 pF • •
120 12 pF • •
150 15 pF • •
180 18 pF • • • •
220 22 pF • • • •
270 27 pF • • • •
330 33 pF • • • •
390 39 pF • • • •
470 47 pF • • • • •
560 56 pF • • • • •
680 68 pF • • • • •
820 82 pF • • • • •
101 100 pF • • • • •
121 120 pF • • • • •
151 150 pF • • • • •
181 180 pF • • • • •
221 220 pF • • • • •
271 270 pF • • • •
331 330 pF • • • •
391 390 pF • • • •
471 470 pF • • •
561 560 pF •
681 680 pF •
821 820 pF •
102 1.0 nF •
122 1.2 nF
152 1.5 nF
182 1.8 nF

PACKAGING QUANTITIES (1)

CASE CODE TAPE SIZE
7" REEL QUANTITIES 11 1/4" AND 13" REEL QUANTITIES
PACKAGING CODE

“T”
PACKAGING CODE

 “R”
2008 12 mm 2000 10 000
2012 12 mm 1000 4000
2220 12 mm 1000 4000

APPROVALS
IEC 60384-14:20005 3rd edition - Safety tests
This approval together with CB test certificate substitutes the national approval of the following nations:

Belgium France Italy Austria Switzerland Japan Spain
Denmark Greece Luxembourg Portugal Singapore Poland United Kingdom
Germany Ireland Netherlands Sweden Slovenia Hungaria Czech Republic
Finland Iceland Norway Israel Korea

X1/Y2-capacitor: CB test certificate: DE1-51726 10 pF to 1000 pF 250 VAC

X2-capacitor: CB test certificate: DE1-51726 10 pF to 470 pF 250 VAC

Notes:	 
(1) Process code must be 
added to control products and 
requirements

° Detail ratings see “Selection 
Chart”

•	 Insulating Resistance: 
At + 25 °C 100 000 MΩ or 1000 ΩF whichever is less 
At +125 °C 10 000 MΩ or 100 ΩF whichever is less

•	 Aging Rate:  
0 % maximum per decade

•	 Voltage Proof Test: 
X1/Y2: 1500 VAC (RMS), 60 s ± 1 s 
X2: 1075 VDC, 60 s ± 1 s

•	 Peak Impulse Voltage: 
X1/Y2: 5000 V 
X2: 2500 V

Note:	Electrical characteristics at + 25 °C unless otherwise specified
(1)	Test conditions per IEC 60384-14 3rd edition 2005-07 Voltage: 1.0 VRMS and Capacitance: C ≤ 100 pF at 1 MHz and C > 100 pF at 1 kHz

http://www.vishay.com/doc?91000
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VJ Safety Certified Capacitors C0G (NP0) and X7R
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V I S H AY  I N T E R T E C H N O LO GY,  I N C .

Surface Mount Multilayer Ceramic Chip Capacitors
for Safety Certified Applications

Note
(1) Reference: EIA standard RS481 - “Taping of Surface Mount Components for Automatic Placement”

SELECTION CHART
)2X( R7X)2Y/1X( R7XCIRTCELEID

0222JV2102JV8002JV0222JV2102JV8002JV ELYTS
022221028002022221028002EDOC ESAC

VOLTAGE (VAC) 250 250 250 250 250 250
VOLTAGE CODE U U U U U U
CAP. CODE CAP.

••Fp 28028
••Fp 001101
••Fp 021121

••••Fp 051151
••••Fp 081181
••••Fp 022122

271 270 pF • • • • • •
331 330 pF • • • • • •
391 390 pF • • • • • •
471 470 pF • • • • • •
561 560 pF • • • • • •
681 680 pF • • • • • •
821 820 pF • • • • • •
102 1.0 nF • • • • • •

•••••Fn 2.1221
••••Fn 5.1251
••••Fn 8.1281
••••Fn 2.2222

••••Fn 7.2272

•••Fn 3.3233
•••Fn 9.3293
•••Fn 7.4274

562 5.6 nF • •
682 6.8 nF •
822 8.2 nF •
103 10 nF •
123 12 nF •
153 15 nF

PACKAGING QUANTITIES (1)

CASE CODE TAPE SIZE
7" REEL QUANTITIES 11 1/4" AND 13" REEL QUANTITIES

PACKAGING CODE
“T”

PACKAGING CODE
 “R”

000 010002mm 218002

00040001mm 212102

00040001mm 210222

Notes
(1) See soldering recommendations within this data book, or visit www.vishay.com/doc?45034

RoHS-compliant

ELECTRICAL SPECIFICATIONS for X7R:

•	 Operating temperature:  
- 55 °C to + 125 °C

•	 Temperature Coefficient of Capacitance (TCC): 
± 15 % from - 55 °C to + 125 °C, with 0 VDC applied

•	 Dissipation Factor (DF) (1) : 
2.5 % maximum at 1.0 VRMS at 1 kHz or  
per IEC 60384-14 3rd edition 2005-07 at 1.0 VRMS at 10 kHz

•	 Insulating Resistance: 
At + 25 °C 100 000 MΩ or 1000 ΩF whichever is less 
At + 125 °C 10 000 MΩ or 100 ΩF whichever is less

•	 Aging Rate:  
1 % maximum per decade

•	 Voltage Proof Test: 
X1/Y2: 1500 VAC (RMS), 60 s ± 1 s 
X2: 1075 VDC, 60 s ± 1 s

•	 Peak Impulse Voltage: 
X1/Y2: 5000 V 
X2: 2500 V

Note:	Electrical characteristics at + 25 °C unless otherwise specified
(1)	Test conditions per IEC 60384-14 3rd edition 2005-07 Voltage: 1.0 VRMS and Capacitance: C ≤ 100 pF at 1 MHz and C > 100 pF at 1 kHz

Notes
(1)  Process code must be added to control products and requirements
• Detail ratings see “Selection Chart”

ORDERING INFORMATION
VJ2008 Y 101 K X U S T ### (1)

CASE
CODE

DIELECTRIC CAPACITANCE
NOMINAL CODE

CAPACITANCE
TOLERANCE

TERMINATION AC VOLTAGE
RATING

MARKING PACKAGING PROCESS
CODE

2008
2012
2220

Expressed in
picofarads (pF).

The first two
digits are

significant, the
third is a multiplier.

Examples:
101 = 100 pF

K = ± 10 %
M = ± 20 %

X = Ni barrier
100 % tin plated

U = 250 VAC S = Marked
(see Part Marking

table below)

X1 = X1/Y2
X2 = X2

T = 7" reel/plastic tape
R = 11 1/4"/13" reel/plastic tape

Y = X7R

Notes:	 
(1) Process code must be 
added to control products and 
requirements

° Detail ratings see “Selection 
Chart”

http://www.vishay.com/doc?91000


C
ap

ac
it

or
s 

fo
r 

S
af

et
y 

C
er

ti
fie

d 
A

pp
lic

at
io

ns

VJ Safety Certified Capacitors C0G (NP0) and X7R
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Surface Mount Multilayer Ceramic Chip Capacitors
for Safety Certified Applications

PART MARKING

MARKING 1ST DIGIT
MANUFACTURER

2ND DIGIT
DIELECTRIC AND RATING

VC C = C0G (NP0), X1/Y2

VT T = C0G (NP0), X2

VA
V = Vishay

A = X7R, X1/Y2

VM M = X7R, X2

APPROVALS
IEC 60384-14:2005 3rd edition - Safety tests
CB test certificates:

X1/Y2-capacitor C0G (NP0): DE1-51726 10 pF to 1000 pF 250 VAC

X2-capacitor C0G (NP0): DE1-51726 10 pF to 470 pF 250 VAC

X1/Y2-capacitor X7R: DE1-52193 82 pF to 4700 pF 250 VAC

X2-capacitor X7R: DE1-52193 82 pF to 12 000 pF 250 VAC

DIMENSIONS in inches (millimeters)

CASE CODE
PART 

ORDERING 
NUMBER

LENGTH
(L)

WIDTH
(W)

MAXIMUM 
THICKNESS 

(T)

TERMINATION 
(P)

MINIMUM MAXIMUM

2008 VJ2008 0.200 ± 0.010
(5.08 ± 0.25)

0.080 ± 0.010 
(2.03 ± 0.25)

0.086
(2.18)

0.010
(0.25)

0.030
(0.76)

2012 VJ2012 0.200 ± 0.010
(5.08 ± 0.25)

0.126 ± 0.008 
(3.20 ± 0.20)

0.086
(2.18)

0.010
(0.25)

0.030
(0.76)

2220 VJ2220
0.220 ± 0.008 
(5.59 ± 0.20)

0.200 ± 0.010 
(5.08 ± 0.25)

0.086
(2.18)

0.010
(0.25)

0.030
(0.76)

L
W

T
MAX.

P

Note
(1) Reference: EIA standard RS481 - “Taping of Surface Mount Components for Automatic Placement”

PACKAGING QUANTITIES (1)

CASE CODE TAPE SIZE
7" REEL QUANTITIES 11 1/4" AND 13" REEL QUANTITIES
PACKAGING CODE

“T”
PACKAGING CODE

 “R”
000010002mm218002

00040001mm212102
00040001mm210222

http://www.vishay.com/doc?91000

