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Ordering Information
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Ceramic
Case Size 
(L" x W")

Specification/
Series

Capacitance 
Code (pF)

Capacitance 
Tolerance1

Rated Voltage 
(VDC)

Dielectric
Failure Rate/

Design
Termination Finish2 Packaging/

Grade (C-Spec)

0805
1206
1210
1808
1812
1825
2220
2225
2824
3040
3640
4540
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 Additional capacitance tolerance offerings may be available. Contact KEMET for details.
2 Additional termination finish options may be available. Contact KEMET for details.

Surface Mount Multilayer Ceramic Chip Capacitors (SMD MLCCs)

High Voltage C0G Dielectric, 500 – 3,000 VDC
(Commercial Grade)

Overview

KEMET’s High Voltage surface mount MLCCs in 
C0G dielectric feature a 125°C maximum operating 
temperature and are considered “stable.” The Electronics 
Industries Alliance (EIA) characterizes C0G dielectric as 
a Class I material. Components of this classification are 
temperature compensating and are suited for resonant 
circuit applications or those where Q and stability of 
capacitance characteristics are required. C0G exhibits no 
change in capacitance with respect to time and voltage 
and boasts a negligible change in capacitance with 
reference to ambient temperature. Capacitance change is 
limited to ±30ppm/ºC from −55°C to +125°C. 

These devices exhibit low ESR at high frequencies 
and find conventional use as snubbers or filters in 
applications such as switching power supplies and 
lighting ballasts. Their exceptional performance 
at high frequencies has made high voltage MLCC's 
the preferred dielectric choice of design engineers 
worldwide. In addition to their use in power supplies, 
these capacitors are widely used in industries related 
to automotive(hybrid), telecommunications, medical, 
military, aerospace, semiconductors and test/diagnostic 
equipment.

In addition to Commercial Grade, Automotive Grade devices 
are available which meet the demanding Automotive 
Electronics Council's AEC-Q200 qualification requirements.
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Environmental Compliance

Lead (Pb)-free, RoHS, and REACH compliant without exemptions (excluding SnPb termination finish option).

Electrical Parameters/Characteristics

Item
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Table 1A – Capacitance Range/Selection Waterfall (0805 – 1808 Case Sizes) 

*Capacitance range Includes E24 decade values only. (i.e., 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82 and 91)
KEMET reserves the right to substitute product with an improved temperature characteristic, tighter capacitance tolerance and/or higher voltage 
capability within the same form factor (configuration and dimensions).
These products are protected under US Patents 7,172,985 and 7,670,981, other patents pending, and any foreign counterparts.

Capacitance Cap 
Code

Case Size/Series C0805C C1206C C1210C C1808C
Voltage Code C B D C B D F G C B D F G C B D F G Z H

Rated Voltage (VDC) 50
0

63
0

10
00

50
0

63
0

10
00

15
00

20
00

50
0

63
0

10
00

15
00

20
00

50
0

63
0

10
00

15
00

20
00

25
00

30
00

Capacitance 
Tolerance

Product Availability and Chip Thickness Codes 
See Table 2 for Chip Thickness Dimensions

1.0 - 9.1 pF* 109 - 919* B C D DG DG DG LB LB LB LB LB LB LB
10 pF - 47pF* 100 - 470* F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB

11 pF 110 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
12 pF 120 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
13 pF 130 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
15 pF 150 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
16 pF 160 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
18 pF 180 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
20 pF 200 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
22 pF 220 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
24 pF 240 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
27 pF 270 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
30 pF 300 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
33 pF 330 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
36 pF 360 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
39 pF 390 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
43 pF 430 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
47 pF 470 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
51 pF 510 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
56 pF 560 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
62 pF 620 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
68 pF 680 F G J K M DG DG DG ED ED ED ED ED FM FM FM FM FM LB LB LB LB LB LB LB
75 pF 750 F G J K M DG DG DG ED ED ED ED EF FM FM FM FM FM LB LB LB LB LB LB LB
82 pF 820 F G J K M DG DG DG ED ED ED ED EF FM FM FM FM FM LB LB LB LB LB LB LB
91 pF 910 F G J K M DG DG DG ED ED ED ED EF FM FM FM FM FM LB LB LB LB LB LB LB

100 pF 101 F G J K M DG DG DG ED ED ED ED EF FM FM FM FM FM LB LB LB LB LB LC LB
110 pF 111 F G J K M DG DG DG ED ED ED ED EG FM FM FM FM FM LB LB LB LB LB LC LB
120 pF 121 F G J K M DG DG DG ED ED ED ED EG FG FG FG FM FM LA LA LA LA LB LC LB
130 pF 131 F G J K M DG DG DG ED ED ED ED EG FG FG FG FM FM LA LA LA LA LB LC LC
150 pF 151 F G J K M DG DG DG ED ED ED EF EG FG FG FG FM FM LA LA LA LA LB LC LC
160 pF 161 F G J K M DG DG DG ED ED ED EF EG FG FG FG FM FM LA LA LA LA LC LC LC
180 pF 181 F G J K M DG DG DG ED ED ED EF EG FG FG FG FM FM LA LA LA LA LC LC LC
200 pF 201 F G J K M DG DG DG ED ED ED EF EG FG FG FG FM FM LA LA LA LA LC LC
220 pF 221 F G J K M DG DG DG ED ED ED EG EG FG FG FG FM FM LA LA LA LA LC LC
240 pF 241 F G J K M DG DG DG ED ED ED EG EG FG FG FG FM FM LA LA LA LB LC LC
270 pF 271 F G J K M DG DG DG ED ED ED EG EG FG FG FG FK FK LA LA LA LB LC LC
300 pF 301 F G J K M DG DG ED ED EF EG FG FG FG FK FK LA LA LA LB LC LC
330 pF 331 F G J K M DG DG ED ED EF EG FG FG FG FK FK LA LA LA LB LC LC
360 pF 361 F G J K M DG DG ED ED EF EG FG FG FG FK FS LA LA LA LB LA LC
390 pF 391 F G J K M DG DG ED ED EF EG FG FG FG FK FS LA LA LA LB LA LC
430 pF 431 F G J K M DG DG ED ED EF EG FG FM FM FS FS LA LB LB LC LA
470 pF 471 F G J K M DG DG ED ED EG EG FG FM FM FS FS LA LB LB LC LA
510 pF 511 F G J K M DG DG ED ED EG EG FG FM FM FS FS LA LB LB LC LB
560 pF 561 F G J K M DG DG ED ED EG EG FG FM FM FS FS LA LB LB LC LB
620 pF 621 F G J K M DG ED ED EG FG FM FM FS FS LA LB LB LA LC
680 pF 681 F G J K M DG ED ED EG FG FM FM FS FS LB LB LB LA LC
778 -1.286 Td [(7)-7.6(78 -1.286 Td2.453 0 T)3t-1244(FM)]TJ 0.029 Tc -0.029 Tw 5.201  [(E1(LB)4159 Tc -0.059 Tw5417.349TJ 0.029 Tc -0.029 Tw 5542c08C)TB0211(K)-059(G)-1057w 8. Tw67.05 0 T(J)1542Td [(FS)-1485(FS)]TJ 0.059 Tc -0.059 Tw 5.04 0 Td (LA)Tj 0.033 Tc -0.033 Tw 2.569 0 Td [(LB)-1455(LB)]TJ 0.017 Tc -0.017 Tw 5.079 Tw 6257(2j 0.031 Tc -0.031 Tw 2.453 0 Td [(FM)-1244(FMW6 0 Td (LC)Tj 0170.008)Tj 0.01 0.9 Tw 5.04 0007 5.079 0 Td (LC)60 Td [(LB)-1455(4,62579197FM)]TJ 0.029 Tc -0.029 0174 (LC)Tj 0170.008 (LC)Tj 0170.008)Tj 0.01 0.9 Tw 5.04 0007 5.079 0 Td (LC)60 Td [(LB)-1455(4,62579197FM)]TJ 0.029 Tc -0.029 0174 (LC)Tj 0170.008 (LC)Tj 0170.008LCFS FSLA
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Table 1A – Capacitance Range/Selection Waterfall (0805 – 1808 Case Sizes) cont'd

*Capacitance range Includes E24 decade values only. (i.e., 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82 and 91)
KEMET reserves the right to substitute product with an improved temperature characteristic, tighter capacitance tolerance and/or higher voltage 
capability within the same form factor (configuration and dimensions).
These products are protected under US Patents 7,172,985 and 7,670,981, other patents pending, and any foreign counterparts.

Capacitance Cap 
Code

Case Size/Series C0805C C1206C C1210C C1808C
Voltage Code C B D C B D F G C B D F G C B D F G Z H

Rated Voltage (VDC) 50
0

63
0

10
00

50
0

63
0

10
00

15
00

20
00

50
0

63
0

10
00

15
00

20
00

50
0

63
0

10
00

15
00

20
00

25
00

30
00

Capacitance 
Tolerance

Product Availability and Chip Thickness Codes 
See Table 2 for Chip Thickness Dimensions

1,200 pF 122 F G J K M EF EG FM FK FK FS LC LC LC LC
1,300 pF 132 F G J K M EF EG FM FS FS LC LC LC LC
1,500 pF 152 F G J K M EF EG FK FS FS LC LC LC LC
1,600 pF 162 F G J K M EF EG FK FS FS LC LC LC
1,800 pF 182 F G J K M EF EG FK FS FS LC LC LC
2,000 pF 202 F G J K M EG EB FK FL FS LC LA LB
2,200 pF 222 F G J K M EG EB FK FL FS LC LA LB
2,400 pF 242 F G J K M EG EB FS FL FS LC LA LB
2,700 pF 272 F G J K M EG EB FS FL FS LC LA LC
3,000 pF 302 F G J K M EB EB FS FL LA LA
3,300 pF 332 F G J K M EB EB FS FM LA LA
3,600 pF 362 F G J K M EC EC FL FM LA LB
3,900 pF 392 F G J K M EC EC FL FY LA LB
4,300 pF 432 F G J K M ED ED FM FY LA LC
4,700 pF 472 F G J K M ED ED FM FY LA LC
5,100 pF 512 F G J K M FY FS LA
5,600 pF 562 F G J K M FY FS LB
6,200pF 622 F G J K M FY FE LC
6,800pF 682 F G J K M FY FE LC
7,500pF 752 F G J K M FS
8,200 pF 822 F G J K M FS

Capacitance Cap 
Code

Rated Voltage (VDC) 50
0

63
0

10
00

50
0

63
0

10
00

15
00

20
00

50
0

63
0

10
00

15
00

20
00

50
0

63
0

10
00

15
00

20
00

25
00

30
00

Voltage Code C B D C B D F G C B D F G C B D F G Z H

Case Size/Series C0805C C1206C C1210C C1808C
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Table 1B – Capacitance Range/Selection Waterfall (1812 – 2225 Case Sizes)

*Capacitance range Includes E24 decade values only. (i.e., 10, 11, 12, 13, 15, 16, 18, 20, 22, 24, 27, 30, 33, 36, 39, 43, 47, 51, 56, 62, 68, 75, 82 and 91)
KEMET reserves the right to substitute product with an improved temperature characteristic, tighter capacitance tolerance and/or higher voltage 
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Table 2A – Chip Thickness/Tape & Reel Packaging Quantities

Thickness 
Code 

Case 
Size

Thickness ± 
Range (mm)

Paper Quantity Plastic Quantity
7" Reel 13" Reel 7" Reel 13" Reel
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Table 2B – Bulk Packaging Quantities

Packaging Type
Loose Packaging
Bulk Bag (default)

Packaging C-Spec1 N/A2

Case Size Packaging Quantities (pieces/unit packaging)
EIA (in) Metric (mm) Minimum Maximum

0402 1005

1

50,000
0603 1608
0805 2012
1206 3216
1210 3225
1808 4520

20,000
1812 4532
1825 4564
2220 5650
2225 5664

1 The "Packaging C-Spec" is a 4 to 8 digit code which identifies the packaging type and/or product grade. When ordering, the proper code must be 
included in the 15th through 22nd character positions of the ordering code. See "Ordering Information" section of this document for further details. 
Commercial Grade product ordered without a packaging C-Spec will default to our standard "Bulk Bag" packaging. Contact KEMET if you require a bulk 
bag packaging option for Automotive Grade products.

2 A packaging C-Spec (see note 1 above) is not required for "Bulk Bag" packaging (excluding Anti-Static Bulk Bag and Automotive Grade products). The 
15th through 22nd character positions of the ordering code should be left blank. All product ordered without a packaging C-Spec will default to our 
standard "Bulk Bag" packaging. 
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Table 3 – Chip Capacitor Land Pattern Design Recommendations per IPC–7351

EIA 
Size 
Code 

Metric 
Size 
Code

Density Level A:  
Maximum (Most) 

Land Protrusion (mm)

Density Level B:  
Median (Nominal) 

Land Protrusion (mm)

Density Level C:  
Minimum (Least) 

Land Protrusion (mm)
C Y X V1 V2 C Y X V1 V2 C Y X V1 V2

0603 1608 0.90 1.15 1.10 4.00 2.10 0.80 0.95 1.00 3.10 1.50 0.60 0.75 0.90 2.40 1.20

0805 2012 1.00 1.35 1.55 4.40 2.60 0.90 1.15 1.45 3.50 2.00 0.75 0.95 1.35 2.80 1.70

1206 3216 1.60 1.35 1.90 5.60 2.90 1.50 1.15 1.80 4.70 2.30 1.40 0.95 1.70 4.00 2.00

1210 3225 1.60 1.35 2.80 5.65 3.80 1.50 1.15 2.70 4.70 3.20 1.40 0.95 2.60 4.00 2.90

1808 4520 2.30 1.75 2.30 7.40 3.30 2.20 1.55 2.20 6.50 2.70 2.10 1.35 2.10 5.80 2.40

1812 4532 2.15 1.60 3.60 6.90 4.60 2.05 1.40 3.50 6.00 4.00 1.95 1.20 3.40 5.30 3.70

1825 4564 2.15 1.60 6.90 6.90 7.90 2.05 1.40 6.80 6.00 7.30 1.95 1.20 6.70 5.30 7.00

2220 5650 2.75 1.70 5.50 8.20 6.50 2.65 1.50 5.40 7.30 5.90 2.55 1.30 5.30 6.60 5.60

2225 5664 2.70 1.70 6.90 8.10 7.90 2.60 1.50 6.80 7.20 7.30 2.50 1.30 6.70 6.50 7.00

2824 7260 3.45 1.70 6.60 9.60 7.60 3.35 1.50 6.50 8.70 7.00 3.25 1.30 6.40 8.00 6.70

3040 7610 3.70 1.70 10.70 10.10 11.70 3.60 1.50 10.60 9.20 11.10 3.50 1.30 10.50 8.50 10.80

3640 9210 4.45 1.70 10.70 11.60 11.70 4.35 1.50 10.60 10.70 11.10 4.25 1.30 10.50 10.00 10.80

4540 - 5.60 1.70 10.70 13.90 11.70 5.50 1.50 10.60 13.00 11.10 5.40 1.30 10.50 12.30 10.80

Density Level A: For low-density product applications. Recommended for wave solder applications and provides a wider process window for reflow 
solder processes. KEMET only recommends wave soldering of EIA 0603, 0805 and 1206 case sizes.
Density Level B: For products with a moderate level of component density. Provides a robust solder attachment condition for reflow solder processes.
Density Level C: For high component density product applications. Before adapting the minimum land pattern variations the user should perform 
qualification testing based on the conditions outlined in IPC Standard 7351 (IPC–7351).

Image below based on Density Level B for an EIA 1210 case size.

Y

C C

X X

V1

V2

Grid Placement Courtyard

Y
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Soldering Process

Recommended Soldering Technique:
 • Solder wave or solder reflow for EIA case sizes 0603, 0805 and 1206
 • All other EIA case sizes are limited to solder reflow only

Recommended Reflow Soldering Profile:
KEMET’s families of surface mount multilayer ceramic capacitors (SMD MLCCs) are compatible with wave (single or dual), 
convection, IR or vapor phase reflow techniques. Preheating of these components is recommended to avoid extreme thermal 
stress. KEMET’s recommended profile conditions for convection and IR reflow reflect the profile conditions of the IPC/ 
J-STD-020 standard for moisture sensitivity testing. These devices can safely withstand a maximum of three reflow passes 
at these conditions.

Profile Feature
Termination Finish

SnPb 100% Matte Sn

Preheat/Soak
Temperature Minimum (TSmin) 100°C 150°C
Temperature Maximum (TSmax) 150°C 200°C
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Construction

Detailed Cross Section

Barrier Layer
(Ni)

Inner Electrodes
(Ni)

Barrier Layer
(Ni)

Inner Electrodes
(Ni)

Dielectric Material
(CaZrO3)Dielectric Material

(CaZrO3)

Termination Finish
(100% Matte Sn / 
SnPb - 5% Pb min)

Termination Finish
(100% Matte Sn / 
SnPb - 5% Pb min)

End Termination/
External Electrode 

(Cu)

End Termination/
External Electrode 

(Cu)

Capacitor Marking (Optional):

Laser marking option is not available on: 

• C0G, Ultra Stable X8R and Y5V dielectric devices 
• EIA 0402 case size devices 
• EIA 0603 case size devices with Flexible Termination option.
• KPS Commercial and Automotive grade stacked devices.

These capacitors are supplied unmarked only.
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Figure 1 – Embossed (Plastic) Carrier Tape Dimensions

Po
T

F

W

Center Lines of Cavity

Ao

Bo

User Direction of Unreeling

Cover Tape

Ko

B 1 is for tape feeder reference only, 
including draft concentric about B o.

T 2

ØD 1

ØDo

B 1

S 1

T1

E 1

E 2

P 1

P 2

Embossment
For cavity size,
see Note 1 Table 4

[10 pitches cumulative
tolerance on tape ± 0.2 mm]

Table 6 – Embossed (Plastic) Carrier Tape Dimensions
Metric will govern

Constant Dimensions — Millimeters (Inches)  

Tape Size D0  E1 P0  P2  
R Reference 

Note 2
S1 Minimum

Note 3
T

Maximum
T1

Maximum

8 mm

1.5+0.10/−0.0
(0.059+0.004/−0.0)

1.75±0.10
(0.069±0.004)  

4.0±0.10
(0.157±0.004)

2.0±0.05
(0.079±0.002)
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Packaging Information Performance Notes

1. Cover Tape Break Force: 1.0 Kg minimum.
2. Cover Tape Peel Strength: The total peel strength of the cover tape from the carrier tape shall be: 

Tape Width Peel Strength
8 mm 0.1 to 1.0 Newton (10 to 100 gf)

12 and 16 mm 0.1 to 1.3 Newton (10 to 130 gf)

24 mm 0.1 to 1.6 Newton (10 to 160 gf)

The direction of the pull shall be opposite the direction of the carrier tape travel. The pull angle of the carrier tape shall be 
165° to 180° from the plane of the carrier tape. During peeling, the carrier and/or cover tape shall be pulled at a velocity of 
300±10 mm/minute.
3. Labeling: Bar code labeling (standard or custom) shall be on the side of the reel opposite the sprocket holes. Refer to EIA 
Standards 556 and 624.

Figure 3 – Maximum Component Rotation
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Figure 6 – Reel Dimensions

A D (See Note)

Full Radius,
See Note

B (see Note)

Access Hole at
Slot Location
(Ø 40 mm minimum)

If present,
tape slot in core
for tape start:
2.5 mm minimum width x
10.0 mm minimum depth

W3 (Includes
 flange distortion
 at outer edge)

W2 (Measured at hub)

W1 (Measured at hub)

C
(Arbor hole
diameter)

Note:  Drive spokes optional; if used, dimensions B and D shall apply.

N

Table 8 – Reel Dimensions
Metric will govern

Constant Dimensions — Millimeters (Inches)  
Tape Size A B Minimum C D Minimum

8 mm
178±0.20 

(7.008±0.008) 
or

330±0.20
(13.000±0.008)

1.5 
(0.059)

13.0+0.5/−0.2 
(0.521+0.02/−0.008)

20.2 
(0.795)12 mm

16 mm

24 mm 1.2
(0.047)

13.0 + −0.2 
(0.521 + −0.008)

21
(0.826)

Variable Dimensions — Millimeters (Inches)  
Tape Size N Minimum W1 W2 Maximum W3 

8 mm

50 
(1.969)

8.4+1.5/−0.0
(0.331+0.059/−0.0)

14.4 
(0.567)

Shall accommodate tape 
width without interference

12 mm 12.4+2.0/−0.0
(0.488+0.078/−0.0)  

18.4 
(0.724)

16 mm 16.4+2.0/−0.0
(0.646+0.078/−0.0)

22.4 
(0.882)

24 mm 25+1.0/−0.0
(0.984+0.039/−0.0)

27.4+1.0/−1.0
(1.078+0.039/−0.039)
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Figure 7 – Tape Leader & Trailer Dimensions
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KEMET Electronic Corporation Sales Offi ces

For a complete list of our global sales offi ces, please visit www.kemet.com/sales.

Disclaimer
All product specifi cations, statements, information and data (collectively, the “Information”) in this datasheet are subject to change. The customer is responsible for 
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.

Statements of suitability for certain applications are based on KEMET Electronics Corporation’s (“KEMET”) knowledge of typical operating conditions for such 
applications, but are not intended to constitute – and KEMET specifi cally disclaims – any warranty concerning suitability for a specifi c customer application or use. 
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 
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